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PBEFACE 



Many of the -words and pliraaes in everyday use in 
foundries are not clearly defined or understood; 
many more are used in a loose sort of way ; while 
the meanings attached to othew have only a local 
s^ifieance. A Moulder in a Stove Foundry or a 
Pipe Foundry uses a different set of ti-ade terms 
from one in a Jobbing or Marine Foundry, and the 
Brass or Steel Moulder very often speaks a different 
dialect from the Iron Moulder. 

While examining papers by Students in a class 
on " Ironfounding " at a technical school, the Author 
was also impressed with the gross misuse of tech- 
nical terms. The technicalities of processes ai-e 
oftentimes expressed in words or phrases which ob- 
scure the meaning to those unacquainted therewith. 

From these reasons Foundry Nomenclature is 
necessarily expansive and — many of the terms being 
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VI FOUNDRY N011ENC7-ATUIIE, 

vagiie, fanciful and somewhat elusive — liable to 
misinterpretation. 

This Pocket Dictionary is an attempt to gather 
up the terms in general use which are of practical 
interest to Fonndrymen (regardless of their bearing 
on Philolt^y, Etymology, Literature or Science), and 
present the trade defiaitions and technical applica- 
tions of words and phrases familiar to Moulders. 

It is hoped the supplementary matter may prove 
a useful addition to the work. 

J. F. li. 
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FOUNDRY NOMENCLATURE: 

THE 
MOULDESS POCKET DICTIONARY. 



INTRODUCTION. 

Languaqe is the common medium of expressing ideas. 
Words are the clothing we pnt upon onr thongbts, and 
may be graceful, pointed, poetical or nncontb, accord- 
ing as the Ticissitudes of custom or necessity, or the 
Tarieties of Tocation, may demand. We are continually 
coining new words, aud allowing old ones to iall into 
abeyance or become obsolete ; thus it frequently 
happens, even ia ordinary conversation, that words 
or phrases are used the sense or precise meaning of 
which may not be at once evident. Synonjrms are 
unscientific, and therefore confusing when employed to 
designate trade operations or appliances. To be perfect, 
the tradesman wants to call a spade a spade all the 
time ; unfortunately this fact has been overlooked to a 
large extent in the foundry, and thus a host of words 
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2 FOUKDRY MOUEhCLATUBE. 

roqniie explanation, or ttanalation, so that the meaning 
may be generally comprehended. 

NnmerouB reasons conld be assigned for trade terms 
being circamscribed, ambigaons, and apparently inept 
or incoDclnsiTe ; bnt probably a better illustration of 
tbeir laxity conld not be given than the accepted ex- 
planation of the familiar phrase a cock and bull story, 
viz. " nameronB mistakes were made in interpreting 
hieroglyphic writings in the middle of the seTenteenth. 
centary ; the Ggnres being so nnconth, and the ren- 
derings 80 nnsatififactory, that to two of the most 
common illnstratious it was alleged of some translators 
that they bad mistaken a cock for a boll." 

Tradesmen have their peccadilloes like other people, 
and trade etiquette is probably as inexorable in its pre- 
cedents and practices as even the most hidebonnd 
society forms. To know the " correct thing," or 
correct word, is snrely as essential in the workshop as 
it is in the drawiug-room. Besides, tradesmen acquire 
the trade manner and speech, like their mother tongae, 
as part of tbeir training, and fall into mannerisms and 
colloquialisms automatically, and oftentimes qnite un- 
wittingly. 

The less scientific tradesman is apt to use homely 
expressions to conrey hia ideas, or to make known bis 
wants, and indeed, he may be none the leas thorough a 
tradesman for so doing. Monlding is an art which is 
encased in truly scientific operations which for the most 
part have not been formulated, or have only received 
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4 FOUMDBY NOHENCLATITBE. 

intervals to support a haDgiog part of a mould, might 
justly be termed a misnomer, seeing they are not likely 
to " stand fire." An old pensioner making his debttt 
in a fonndry might be excused if an order to cut otd a 
lot oftoldiers, line-up the hand shuTiks, and get ready 
for the charge, non-plnssed him ; but a monlder knows 
that a " soldier " in the fonndry is different from one in 
the field, and the " charge " is the amount of metal he 
is likely to get through at a time. Again, the familiar 
fonndry phrage, sun dbmit, would bewilder almost any 
tradesman, but the moulder, who however little he may 
know about astronomy, iustinctively closes his box with 
the sun's motion^or is it the earth's ? Only a moulder, 
too, could be expected to understand the peculiar use of 
the word Up I when a casting is poured as a term of 
intense excitement, comparable only to the football 
enthusiast's use of the word " Goal ! " when the ball 
has passed between the uprights. Further, the phrase 
iron to iron might convey much the same meaning as 
like to like, or back to back, to the lay mind, but bow 
difierently tlie moulder feels about the matter when he 
knows that all the valuable parts of a mould are bound 
" iron to iron," i.e. immovably. These are only a few 
examples of the force and scope of foundry nomen- 
clatnre, and, we believe, reason enough for this 
compilation. 

It is important that foundrymen, at least, should 
have an identity of ideas regarding the words employed 
to describe identical operations, happenings and tools, 
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INTRODCOnON, 5 

as ao exact definitioo of terms is essential to clearness 
of thought. To this end, proTincialisms require to be 
co-ordinat«d, and trade terms speciGcally described. 
For convenience in distingniahing between the Tarions 
words which belong b; established usage to the foandry, 
either as trade or technical terms, or as adeptations 
from ordinary expressions capable of specific descrip- 
tioDj we have had those words with a special trade 
mealing printed in bold type (thus — Am-FnBNAOB), 
and for the sake of brevity we have used the symbols 
only of the varions metals in stated compositions. 
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DICTIONAEY. 



' Ahbrevialiorti : 

Am. = American ; Fr. = French ; Lat. = Latin ; Sc = Sootoh. 

o., n., V. = adjective, noun, yerb. 

Comp. = oompotritiOQ. Ex. = Example. 

Wrads with » Bp«cial trade meaning are printed in small capitals, 

tbua; Air-Fdbkace. 

A. 

Ahrasives. Hard substances, such as emery, carbo- 
randam, " atara," etc., used for rubbing the sand 
off castings. 

Acid Steel. Steel prepared by the acid procesa in the 
Bessemer coaverter. 

Actinmm. A supposed metal, said by Fhipson to be 
contained in zinc ; so called because certain of its 
compounds are darkened by exposure to light. 

Admixture. The compound formed by mixing sub- 
stances together ; or {ad + miseere, I^t.) that 
which is mixed with anything. 

Aeraiion. Exposing to the free action of air, as in 
Beesemer's steel process ; impregnating with air. 
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DICTIONAHV. 7 

Mruginous. Of the nature of verdi^^'iB, or copper 
rost. 

Affiniiy. The attraction which canaee bodiee to unite 
and form Ghemical compounds. 

Afterhlow, The blowiDg of air in a Bessemer con- 
verter after the carbon has been bnmt out, in 
order to oxidise tbe phosphorus. 

ArrEHaLOW. The anomalous expansion, termed re- 
caleBcenee, which takes pLice when steel is cooled 
down from a white heat. As the temperature 
&Ils through dull redness (about 1200° F.), there 
is a sudden development of heat before the further 
fall it) temperature takes place. 

Aieh Metal, An alloy capable of being hammered, 
rolled, or drawn. Comp.: On 60, Zn 38'2, 
Fe 1-8. Also called "Gedge's alloy." 

Air. The gases nhicb generate in a mould wlien it is 
being cast ; the moulder's object in renting is to 
dispose of tbisse freely. 

AiR'Belt. An nn:iu1ar ring in which the air from 
the blast pipes is difTused, so as to be delivered 
through the tuyeres in a contiunous stream. 

Aired ; Air-drisd. Iq a crumbling condition ; when 
n green sand mould is air-dried, the edges and 
weak parts are apt to crumble away, or the sand 
may run before the inflowing metal and cause a 
dirty casting. 

AiB-FoRNAOE. A reverberatory furnace ; a crucible 

- ' air-furnace. 
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O rOUKDBY NOUENCLATOBE. 

AiR-HOLB. A fault in a casting, produced by a 

bubble of air ; a blow-bole ; a rent, 
Albaia. A. name for Gennan silver. 
Alcliemists. A school of cbemists wbose practice con- 
sisted in the pretended transmuting of tbe baser 

metals into gold and silver. 
Alchemy. An art whicb aimed at transmating tbe 

baser metals into gold, and led tbe way to modem 

chemistry. 
Alfenide. An alloy of nickel and silver, electro-plated 

with silver. 
Alqiebs Mbtal. (Fr. mMal d'Alger.) White table- 
bell metal. Comp.: Cn 5parto, Sn94'5, 8b0*5. 

Takes ft beantifal polish. 
Alignmmt. A formation in a straight lin& 
Alkahest. The iabled " nnivvrsal solvent " of the 

alchemists, 
All-Mine Pig. Fig-iron which has been smelted 

entirely from ore. 
AUotropic. Changeable physical forms in certain of 

the elements. 
AUotropif. The esiBt«nce of the same element in more 

than one usual condition. 
Allot/. A mixtore of two or more metals formed by 

fusion. 
Aluminium. A silver-white metal, extremely light and 

malleable ; its elasticity and hardness are equal to 

silver. Never occors native. 
Almiinium-Brass. An alloy containing: Al 1 to 12 
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DICIIOHABY. V 

per cent, Ca 56 to 75 per cent, Zd 23 to 43 per 
cent,, witli tensile strengths ranging from 14 to 
43 tons per 8<j. in. 

Aluminium-Brotise. An alloy of 90 to 98 Cu, and 
2 to 10 Al. Standard : Cu 90, Al 10. 

Aluminium-Silver. An imitation ell ver; comp.: Cu57, 
Zn 20, Ni 20, Al 3. Also an alloy of silver and 
alnmininm ; comp. : Ag 5, Al 95. 

Muminium-Solder. Comp. : Zn 57, Cd 43 ; or Zn 30, 
Sn 65, Bi 5. 

Amalgam. Any nnion of mercnry with another 
metal. 

Amalgamate. To blend or nnite metals to form com- 
ponnds. 

Ariwrphous. Without regular form, with reference 
to crystallisation. 

Analysis. The resolution of any complex enbstsnce 
into its primary or vltimate coustitoents. 

Anohob. a chaplet or stay. 

Anchoring. A method of fixing isolated portions of a 
mould or cores by means of bolts, tie-wires, bars, 
grids, or wedges. 

Anomos. Originally a fireplace built of stone and 
iron, distinguished from the ancient fireplace of 
stone and lime. This term is now used by stove- 
makers to designate the rests or " dogs " for fire- 
irons. 

Angle. The inclination of two lines meeting at a 
point. 
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10 FOUNDRY MOUEMOLATDBB. 

Awnealing. Tempeting by beat ; the process by which 
cast steel and certain other metals are freed from 
cryBtallisation or brittleneas. 

AKTi-Acm Metal. An alloy vhich mthstands the 
corrosive actions of acids ; nsnally a mixttire of 
copper and lead, and sometimes antimony. A 
good example : Cu 63 per cent, Fb 30 per cent., 
Sb 7 per cent. ; used for chemical plant fittings. 

Anti-Friotiok Metal. A comparatively soft metal 
with smooth surface ; nsed for lining np bearings 
or journals. Tin, zinc or lead (abont 80 per cent, 
of either) combined with small proportions of 
copper and antimony, form the composition of the 
great balk of this class of metal. 

Antimony. A bluish-wbite, brittle, crystalline metal, 
which expands on solidifying and imparts this 
property to its alloys; a bad condnctor of heat 
and electricity. Tartar emetie was iliECOvered by 
Basil Valentine, a sixteenth ceutnry alchemist, who 
accidentally administered it in poisonous doses to 
his brother monks. This caused the mineral to 
receive the name " anti-moine " or anti-monk. 

Aqua-fortis (Lat. = strong water). Kitric acid (dilnte), 

used for " pickling " castings. 
Aqua-regia (Lat. = royal water). A mixture of 1 part 
nitric and 8 parts bydrochloiic acids, capable of dis- 
solving gold or platinum. 
Anson. A small spindle ; a core-bar conforming to the 
shape of the core to be made thereon. . 
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DICTION ABr. 11 

Arbob Diak£ (the Silver 'J'tee). A aitver amalgam, 
which is precipitated in a cryBtaUioe form by 
adding mercury to a solution of ailver nitrate. 

Arc. A segment of a circle. 

Arch. "A carved member made ap of separate wedge- 
shaped solids with the joints between them dis- 
posed in the direction of the radii of the cnrve." 
— Webster. 

Area. The superficial contents of any figure. 

Areometry. Tlie art of measuring the speciBc gravity 
of duida. 

Arokntan, German silver ; an alloy of copper, zino 
and nickel. . 

ArgentiferouB. Producing or containing silver. 

Abodzoid. a common quality German silver for cast- 
ing. Comp. : Cu 56, Zn 24, Ni 14, Ph 3, Sn 4. 

Argillaceous. (Lat. argilla = white cUy.) Of the 
nature of clay. 

Arbis. The sharp edge of a core or mould whii^ has 
been made with square joints. 

Arm. A projection or support. 

Arsenic. A steei-grey, brittle, crystalline metal ; 
tarnishes readily. At a low red heat it volatilises 
mthout fusion. Alloyed with lead for shot. A 
good conductor of beat and electricity. 

Aihes. The residue of fuel after combustion ; useful 
for venting cores, etc. 

Ash Mbtal. A poor quality of metal, made &om the 
skimmings and ashes of the brass-foundry. 
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12 FOUNDRY NOUENOLATDBB. 



Assay. To examine ores or compouads for the pnr- 
poee of determiniQg the particular proportions of 
metala contained in them. 

Assay Ton. A weight of '29-166| grma The assay 
ton may be any convenient weight, but its snb- 
divisions mnat bear to it the same relations as 
pounds and ounces bear to the actual ton. 

Assaifing. The chemical operation by which the 
quantity of metal in an ore or mixture is ascer- 
tained. It differs from analysis only in degree, 
and is performed in the dry way, as by heat ; in 
the moist vxit/, as by reagents ; or by both 
methods. 

Atomic Weight. The weight of the atom of an element 
as compared with the weight of the atom of hydro- 
gen taken as a standard. 

JEiRvao NoBiLis (Lat = noble mst). The chai'ac- 
teristic green coating known as " patina," which 
is so highly valued od account of bringing ont the 
beanty of the contours in bronzes. 

Autogenous Soldering. A process of uniting the two 
edges of metals by fusion, without interposing 
another metallic alloy as a bond of union. X^ead, 
aluminium, and even the refractory metals asd 
alloys can be joined in this way by the aid of the 
oxyhydrogen blowpipe. 
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BABDrrr Metal. Any anti-attritioa metal. Babbitt's 
original formula : Sii88-9,Sb7'4, Cu3-7. Any 
alloy in this class which contains over 80 per eeat. 
tin is called genuine Babbitt metaL 

BABBiTTiNa. The lining of beatings with anti-frietion 
metal, so called after the inventor of the process, 
Isaac Babbitt, Massacbosetts. 

Back Plates. FUtes which are sometimes bolted to 
the back of moolding boxes which have to be cast 
Tertically. They preyent the preaaare of the 
liquid, metal from forcing the sand outwards and 
avoid " swells," or " burste." 

BACKiNG-otrr. A method of ptodacing a pattern or 
casting from a half-pattern, or a block with only 
the external outhne carved into it. An impression 
is taken from this and 
" tbicknesned," and 
this forms the back or 
under side of the 



Bag. To swell or hang 

down ; used in the 

same sense as sag. 
Baihie (Sc.). A box for 

holding loam, See 

ToTB Box. 
Bail, An arched handle for supporting the Udle 
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14 TOVtfTmY HOHEHCLATCIIE. 

by the shanks tmi connecling to the crane ; some- 

timea called the BvU, and the Bow. 
Sake. To harden by heat, as cores in a core-oven. 
Ballino. Heating metal in a furnace and forming 

into balls for rolling. The last piocraa is 

pnddling. 
Balling. In refining metal drosses, the formation of 

oxide or infusible material sarronnding the metal 

and hindering it from melting into one mass. 
Baluster. A small colamn ot pilaster for railing off 

stairs, etc. 
Banca Tin. Straits tin. 
Bank. A sandy dope, or a sloping monnd. 
Bank-up. To heap ap sand as a support ; to enclose 

with sand. 
Bare. Small as to size, i.e. barely the size. 
Barium. A silver-white metal, ^ifficnlt of estractioD, 

of high specific gravity ; melts at a very high 

temperature. The oxide is called haryta; the 

snlphate is known as heavy spar. 
Babs- Bands of wood or metal which stretch across 

moulding boxes to prevent the sand from falhng 

out 
Bate (Fr. has = low). The bottom or foundation ; 

the bedplate of a loam mould. 
Base Metal. All metals losing their metallic lustre 

at ordinary temperatures or by heating are termed 

hose metals ; abo a trade term for lead. 
Babio Pia. Metal made by the Bauc process, by 
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nuiDers with metal while a mould is being 
cast 

Basis Metal, The metal essential to, and formiDg 
the hase of, a characteriatie alloy, as P iii phosphor- 
bronze, OF Ni in German silver. 

Bath. Many alloys are made by preparing a hath of 
the niote stable metals, and immereing the Tohttile 
elements ; a pickling vnt. 

Bath Metal. A very malleable brass alloy. Comp, ; 
Cn 11, Zn 2. 

Batten. A piece of timber which serves as a brace. 

Bead Metal. A metal nearly the colour of copper, 
nsed for casting beads and bands for copper pipes. 
Comp. : On 80 to 90, Sn 3 to 6, Pb 6 to 14. 

Beam Hooe. A hook with a loop lor sliding along the 
beam to any required notch. See Lifting Beam. 

Beabimo. In dose contact ; touching ; the joint ; 
resting place for a core. 

Bbabiko Metal. The metal pnt into bearings, as 
locomotive bemings, hard gun-metal, marine en- 
gine bearings. Babbitt metal, et«. 

BEAimoNTAonE. The trade name for a cement com- 
posed of roein, sulphur and iron filings ; ot borax, 
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16 FOCNDBY SOHENCLATOBB. 

tin, beeswax and filings ; used for filling ap holes 
or flawB in iron castings. See FUlvng. 

Bed. a layer of sand on wbicL a core or monld 
may be turned orer; an open-sand monlding 
bed. 

Bed Gharoe. The quantity of coke and iron first 
charged into the cupola. The old rule of charging 
is to place three pounds of iron to one of coke in 
the bed, upon the bed, and tea to one upon the 
charges following. The bed is the amount of fuel 
required to fill the space in the cupola from the 
sand bottom to a given height above the tuyeres, 
locating the melting zone. 

Bedding-in. Setting work in the moulding floor. 
See Phrases. 

Bedplate. The bottom plate on which a loam monld 
is usually built. 

Beeswaxino. Coating metal patterns with a film of 
beeswax to facilitate their withdrawal &om the 
sand, and to keep the patterns from msting. 

Bell-hbtal. Hard bronze. Comp. : Cu 80, Sn 20. 

Belt, A girdle around the enpola, carrying a series 
of tuyere pip^ 

Bellows. See Notes ok Appliances, p. 146. 

Bench Wore. Small work. 

Bebun Ibok. a very fnsible variety of cast iron, 
from which figures and other delicate articles are 
manufactured ; these are often stained or lacquered 
in imitation of bronze. The adjective Berlin is 
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used here, as is other mannfocturee, to indicate a 
fine quality. Exg. : Berlin black ; Berlin wool. 
BtBmear. To danb over ; to blackwash caatings for the 
parpone of biding chisel marks or minor defects. 

i. Pig iron of special quality prepared 
for conversion into mild steel by the Besaemet 



Bessbher Steel. Steel made directly from cast iron 
by burning ont a portion of the carbon and other 
impurities through the agency of a blast of air 
which IB forced throtigh the molten metal. So 
called from Sir Henry Bessemer, the inventor. 

Bevel. Any angle other than a right angle. 

BiBOOOR. A nose-cock. 

Bidcebx-Wabb, Indian art metal-wate. The material 
is a composition of zinc, copper and lead, in which 
omamentfl of gold or silver ate inlaid or damas- 
cened. Comp. : Zn 03, On 3-5, Pb 3-5, 

B11J.EI. A short dnmpy bar of metal, convenient for 
rolling or forging. 

Bin. An enclosed place osed as a receptacle for any 
ocmunodity. 

Bind. To restrain ; to fetter, confine, or make &st. 

BiNDEK. A bar of iron with bent ends, called toes, for 
gripping the top andbottom parts of a moald and 
keeping them together while it is being cast 

Binff (So.). A heap or pile. 

Biteet. To divide into two eqnal parts. 

Biimath. A reddish-white crystalline metal ; volatilises 
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at ft white beat ; a bad conductor of beat and 
electricity. Bismnth eipande on cooling, and ia 
the moat diamagnetic snbstancd known. 

Bite. A check ; a pin inserted between geared wbeelB 
in a crane to keep it locked in one poaition. 

BiTUHiHOUB Faoinq. See Ooal Facing. 

Black ia often naed to qualify metallic componnds or 
oxides, as black manganeee, MuOj ; black anti- 
mony, SbjSs; black copper = an earthy black 
oxide of copper ; black tin = tin ore (casaiterite) 
in the form of a black powder ready for smelting ; 
black silver = stepbanite, a eilver ore ; bladi jack 
= ziao blende ; blacklead = graphite. 

Blackband. a well known iron ore. 

BiiAos Sakd. Old sand ; used for mixing with ooal 
dnat and new sand for facing. 

Blackwabh. Liqnid facing for moulds, of Tarioos 
compositions, aa lampblack and clay-water or 
plumbago and molasses, etc. 

Blast. A forcible stream of air ; the continuoos blow- 
ing to wbioh a charge of metal is snbjected in 
the famace. The terms hot Umt and cold blast 
are employed to designate whether the current is 
heated ot not before entering the furnace. 

Blabt-Formaoz. Usually a shaft furnace for smelt- 
ing ores. 

Blast G-atb. A shutter for regulating the supply of 
air delivered by a blower, and te guard agninst 
explosions, which often occnr from the aconmola- 
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Block Modldinq. A metliod of obtaining delicate 
castings by making plaster casts of top and bottom 
sides of the pattern, and moulding from these with 
interchangeable flasks. See Plate Moulding. 

Block Print. A core print made larger than is 
actually required, to obviate difficulties in monld- 
ing, as drawbacks, deep lifts, chaplets, etc. The 
core is termed a block cora See Pocket Print, 
a 2 
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Blckx Tm. Ingot tin ; slabs of tin, uenally weigh- 
iDg 28 lb. 

Blceka. That part of the lifting tackle by meana of 
which the direction of motion is changed. 

BiiOOUiNa. The procefs of making forge Nooms from 
the Ota or scrap iron. 

Blow. The operation by which the iron in a oonrert«r 
becomee steel. The period in which a furnace is 
in blast. 

Blower. A machine for creating forced draught. 

Blow-dowh. To finish blowing a heat of metal. 

Blowhole. An air-hole in a easting. 

Bloum-in. Blast furnaces are said to be " blown-in " 
when they are in foil working order. The first 
heats tapped are of an inferior grade, owing to 
the silicions lining attacking the metal as it melts. 
Olcaed Fig is the name giren to the metal pro- 
duced during the period of "blowing-in." It 
takes about three weeks to " blow-in " a blast 
famace, after which it is said to be in "fall 
blast." 

Blow-out. A braesfoundry practice to break the 
castinga off the gate while hot, and dip them 
at a certain temperature into cold water. This, 
if caught at the right moment, has the effect 
of blowing out the core, and leaving the 
casting withont a particle of sand adhering 
to it. 

Blite-Limes. Those lines upon a drawing, usually in 
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blue, wMch indicate to what patts the dimenBions 

giren have reference. 
Boat. A clay cone fixed on the end of a long rod ; 

nsed for "boatmg-np," i.e. stopping the flow of 

iron from the capola. (Colloqaial.) 
Bob. A polishing mop, 
BoDT GoRB. The main core, Ba distingnisbed from 

branch or connecting cores. 
BoiUNG. The ebnllition of molten metal, caused by 

the presence of steam or gases ; the condition of 

metal tapped into an imperfectly dried ladle. 
Bolt. To sift or separate the coarser from the finer 

particles. 
Bolt Mietal. Any tough metal, as Montz metal or 

Admiralty tough gnn-metal. Gomp. : Ca 14, 

So 1, Zn 1. 
£oNT>. Any substance which serves to bind or bold to- 
gether, as talc or molasses in plumbago, or clay 

in sand. 
Bone - dby. Perfectly dry ; free from mcosture, 

(Colloquial.) 
Borax. A double salt of boron and sodium ; used as 

a flux in soldering metals. 
Bore. The size of a hole ; the interior diameter of a 

pipe or cylinder. 
Borings, Metal turnings. 
Bosses. The lower part of a blast-fiimaoe which slopes 

inwards ; in smelting and forging, a trough in 

which ingots and tools are cooled. 
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Boss (Am.). A master or foremui. Dntch haas = 
master. A hnub or stud ; also a thicknesB on a 
loam core, taking the place of a pattern. 

Bot; Bot-stick. A long rod with a flat bnttou forged 
on one end, upon vLich a, cone of wet clay is 
pressed. This tool is used for plngging the tap- 
hole with clay after eafficient or all the iron has 
been allowed to ran from tbe cupola. 

BoTTOU-PABT. Tbe drag of a moulding box, or the 
under half of a mould. 

Bowa. Tbe name given to tbe tackle ased for mould- 
ing propeller-bladea in loam ; curved plates with 
boles for fixing bars and binders into. 

Box. A moulding box ; tbe smaller sizes are termed 
Baskx. 

Box-CLEANEB, n. A tool for sleeking flanges, or moulds 
with square corners. 

Box-Metal. Axh-hox mttal, Uboally composed of 
Cn 88, Sn 12. 

Brmltet. A support ; often used to strengthen angles 
in castings. 

Brakch-Cobc. a separate core, or a connecting core. 

Branch-Pipe, A pipe having branched, or connecting 
to the main body. 

Brakd. Tbe manufacturer's mark on metal. 

Brass. An alloy of copper and zinc. Compi : €u 2, 
Zn 1. Great variations are peimissihle in making 
bnts, copper ranging from 60 per cent to 94 per 
cent., according to rflqoirements. 
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Bbassbs. Biubea; beariuga; so called because fre- 

qnentl; made of biaSB. 
BsASB-FEvaB. An ague caused by inbpling tlia fames 

of brass. 
Brass- FuBSAOs. Usnally lefers to air crucible furnaces. 
Brazier. A coppersinith. 

Brasing. The process of bard soldering, Le. soldering 
with an alloy of copper and zinc = brazing solder. 
Ckimp. : Cu 50, Zn 50. 
Brazing Metal. An alloy soitable for brazing to 
copper; mnst stand a good fire test. Comp.: 
Cn 80, Zn 20 to Cn 90, Zn 10. 
Braf/. To ponnd or grind into fine dnst 
Bbeae, v. To sever as by fcactore. n. The fractnre of 

a metal. 
BBXi-siNQ. The action by which molten iron or 
pbosphor-bronze assamea varying corves. By 
the different aspects of strtation it is possible to 
distinguish between bard and soft iron while in 
tbe liquid condition. 
Brsast. The space in flnut of the cupola which is 
niadfl up for tbe tapping hole. Sometimes called 
the Breast-bole. 
Bbebze. Small coal ; cbafcoal dust 
BsrcKme-m*. The building up of a loam mould with 

courses of brick. 
Bbidob. The division between the fireplace and the 
bearth in an air furnace ; a form of sca£EbMing in 
a enpola. 
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Bri^oi Brass. Cn 61 to 75 per cent.. Zn Sit to 25 per 
cent ; Bometdmee called Frioce's MetaL 

Briiannia Metal The alloy known nnder this name 
consists prinoipall; of tin alloyed with antLmony, 
and occasionally copper and zinc. Exb. : Sn 90, 
Sb 6, Cu 3, Zq 1 ; standard, Sn 90, Sb 10. 

Britieh gum. Starch, reduced to a gum-like state by 
great heat. 

Bbomze. An alloy of copper and tin, to which small 
proportions of other metals, especially zinc, are 
sometimes added. Standard, On 90, Sn 10 ; 
Admiralty bearing bronze, Cn 86, Sn 14. 

Bronze Powder. A metallic powder, used with size, to 
give the appearance of bronze, gold or other metal 
to any snrfitce. 

Bronzing. The art of communicating to articles in 
metal, wood, plaster, etc., the appearance of bionre 
by means of bronze powders, or by chemical pro- 

Brush. A tool composed of bristles for cleaning or 
polishing purposes, as pattern bniah : a small, 
bard, pointed brash for cleaning patterns ; serateh 
brush : a polishing brash for metal snr&ces ; soft 
hruah : a camel-hair brush, used for dry facing ; 
dry brush : a hand brush, with which the moulder 
sweeps away the sand &om the joints of moulds 
and patterns. 

Bdcele, n. and v. A distortion, bnlge or bend in a metal 
plate. Unequal internal stresBes, due to diffetent 
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densities or rates of cooling, will cause buckles io 

casting. 
Buff, n. A wheel coTered with buff leather, used in 

polishing. 
Buffer. An operative who grinds cafitinga at a huff- or 

emery wheel ; a fender to protect from shock. 
Bnos. " Xhe name given in some places to the small 

shot-scrap made in the vicinity of the cupola and 

along the track of the ladles, during the time of 



BuiLDiKO. The coutoining walls of a loam mould. 
BDiLDiHG-Risoa. Cast-iron rings, used to support or 

strengthen a loam mould. 
BtHge. To swell, as a mould when it yields to 

presBure. 
Bdll. See Bail : bnll-ladle. 
Bull-Handles. Handles bent like the horns of a bull, 

and suitable for being hooked up by the ctane 

hooks ; also called bow-handles. 
Bull's Metal. A high tension bronze, containing 

alnminium and manganese. 
Bullion. Properly, nncoined gold or silver in bulk ; 

in many brass- foundries bar lead is called 

huUion. 
Bunged, v. Stopped np ; as a bunged cupola, where 

the iron is hindered &om falling into the melting 



Burden. The charge of metal, fuel and flux placed 
on the hed in the cupola. 
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Bdun. To fuse and unite two sorfitces of metal by 
ponring over them a qnantity of the 6am« metal 
in a liquid state. 

BuBNT Ibok. Cast iron whicti haa long been subjected 
to the action of heat; iron which is worfhiem 
owing to the nissorption of oxygen. If burnt iron 
is included in the cnpola mixture it mnst be need 
sparingly, tu it renders the metal riuggish and 
produces an extruordinary amount of slag. 

Burr. 'Hie turned up edge which commonly results 
from punching, drilliDg or cutting operations on 
metalfl. 

Burst. A sudden rent, as when a mould runs out. 

Bush. A ring of metal inserted in a machine part 
intended to receive wear; a ring used aa a head 
for increasing the pressure on a casting. 

Bssh-Brass. a cheap brass, principally used for 
marine engine fittings. Comp. : Ca 46, Sn 5, 
Pb 3, brass 40. 

Bush-Meial, A hard brass, commonly put into bushes. 
Cu 16, Sn 2, Zn 1. 

Butt-Coke. A core which presses against another 
core, forming a close joint. 

Sutton. A technical term applied to the round mass 
of metal found at the bottom of the crucible 
after fusion, or in the cupel in the process of 
assaying. 

Button Metat Buttons are made of alloys which give 
sharp impreEsioDS luid are easily pressed. White 
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button metal, comp. : Co 46*5, Zu 53*5. Brass 
buttons are mostl; made from Bristol Ihuss or 
similar alloys. 



C(A. The driver's seat or carriage on a traTelling 
crane driren from overhead. 

Cabbaqe Pot (Am.). A kind of mortar, used for 
reducing scrap brass or other metal to a ball for 
cbatgtng into the crucible. 

Cask. A slab of dried sand, used for overlapping or 
covering a apace or vacancy caused by taking 
away a loose piece from a pattern, such as a flange 
in a three-way pipe, or the sntigs of a moulding 
box pattern. 

CaJamine. The common ore of zinc: lapis cdtaminaria. 

CulanatUm. The heating of ores in ordw to expel 
some of the injurious contents, preparatory to 
their reduction to the metallic condition. 

Caleium. A widely disseminated element ; the carbo- 
nate, limffltone, is a valuable flux. 

Calin, This term is applied to an alloy used by the 
Chinese for lining tea-chests. Comp. : Pb 126 
parts, Sn 17-5 parts, Cu 1-25 parts. 

Camber. An upward curve on a beam or plate. 

Caul&obie-Crauf (Sc), A patch cast round a broken 
piece of tackle, such as a box-part or a core-iron, 
to bind it together temporarily. 
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Cant. To tip over, or to set at an angle. 

G&tt-HoOES. Broad faced hooks for grippini; a flat 
surface ; hooks which cannot smrel. _ 

Cafe aud Cobmkb = diagonal];. (Am.) Catty- I 
cornered. ^m 

Capital. The head of a column. 

Car (Am.). \ truck or carriage moving on hook. 
rails. 

Carbon. An element which exists in three conditions : 
amorphous, graphite and cryatalUna Accord- 
ing to the condition and proportions of this 
element in iron, we get cast iron, steel or malle- 
uble iron. 

Carbf}rundum=cu\AAa of silicon; an artiAcial mineral 
produced in the electric furnace ; the most poweN 
fol abrasive known. Comp. : G 32 per cent., Si 68 
per cent. 

Card (Am.). A set of patterns fixed on a board or 
plate. 

Cabdbd Pattkbns (Am.). Patterns fixed on a board 
or plate for plate or machine moulding. 

Card-Wire, A piece of carding cloth, used for rubbing 
cores, etc. 

Car-Ladle. A ladle on wheels, convenient for distri- 
buting molten metal. See Notes on Appliances. 

Carriage. The foundry bogie or truck for conveying 
moulds in and oat of the drying stove. 

Cabbyino Bab. A stout iron bar having a depression 
in the middle, by means of which two or more 
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men can support a heavy weight, or carry the 
single end of a shank ladle. 

Caae-hardening. A process for hardening the snr&ce 
of iron castings. The article to be case-hardened 
is rnhbed over with pmssiate of potash, or pnt in 
an iron box with shreds of leather, horn, etc, 
heated to a blood-red heat, and then immersed in 
cold water. 

Cast, n. An impreaaion taken from a patteru. v. To 
ponr metal into a mould. 

G&BTBB. In many of the foundries divisional labour 
prevuls, and the business is carried on in three 
distinct branches, viz. core making, moulding and 
casting. The caster only closes moulds and casts 
them. 

Ceatiag, Any article which has been cast ; the pro- 
cess of pouring molten metal into a mould. 

CuTiHa-oir. The process of uniting cast lo wrought 
iron work by pouring the former around the 
latter while placed in due position. 

Oast Iboh. The product of the blaet-fumace ; a 
mixture of iron and cert^ proportions of the 
metalloids carbon, silicon, pboBphoms, sulphur, 
etc. 

Coat Steel. Crucible cast steel is geuentlly understood 
by ibis term, although there are other methods of 
casting. 

Cbhbnt. Any compound osed for filling up holes in 
castings. See Filling. 
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Cementatum, The prooeea by wbidi Ota chemical com- 
bination of sabstanoeB abeoibed by iron produces 

BteeL 
GeNTRE-BLAaT. A cnpola or conrert«r having the blast . 

in the centre of the hearth. 
Cenlesimal Proportiont. One-handredth parte. 
Chamfer. The snrfiice formed by cntting away the 

arris or angle made by two 

faces of a piece of wood, metal, 

sand, etc. 
Cbakoe Hook. A triple Look, 

sometimes termed a ram's horn 

because of its shape ; the third 

hook is central and turned at 

right angles to the double 

hooks above. It is a conveoient 

tool for paaaing loads from one 

crane to another. 
Change -Wheel. A toothed wheel 

which, whan geared, effects a 

change in the power or motion 

of a piece of machinery : as the 

crane. ^■— *—.. 

Ghaflet. A metal stud for holding a core in position 

in the mould. 
Chaplet-Blook. a block of wood or metal which is 

bedded below the mould, to support the stem of a 

cbaplet. See Fhbases, p. 114. 
Ohasooal Iron. Iron made in a furnace in which 
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vood charcoal is the fuel used. A strong iron, 
shomiig angul&r crystals; superior for many 
purposea to the oathracite or coke irons. 

Ghaboe, n. The quatitity of metal, coke, etc., put 
into the furnace for one heat. v. To load or 611, 

Charger. A funnel for charging metal into craciblea. 

Chabgikq-doob. The opening through which the 
metal is charged into the furnace. 

CBARoraa Floor. The platform from which the 
cupola is charged. 

Ghaboinq Tonob. Tonga for charging metal into 
crucibles. 

Charred. Burned ; reduced to cinder. 

Gjauffee (Fr. v. = to heat). A small store, usually 
a cylindrical ho:^ of sheet iron, with a grate at the 
bottom and an open top. See also Firelampa ,- 
Kettles. 

Chsbe. A section of a flask so made that it can be 
moved laterally to permit the removal of the 
pattern from the mould ; the forepart or place of 
anything. 

Chemical Anah/sis. The separation of a compound 
substance by chemical processes into its con- 
stituents with a view to ascertain either what 
elements it contains, or how much of each 
element is present. 

Chehioal Mix (Am.). A mixture of cast iron calcu- 
lated from the chemical analyses of the different 
grades composing the charge. 
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Chili., n. A metal mould, v. To produce a cLauge 
of cryetalliaation at or near the Bnrface of cast 
iron, BO as to iocreaee tbe hardness. Some kinds of 
cast iron ehill to a greater depth than others. 

Chilled Ibon. Iron which haa heen hardened on the 
surface by chilling. Some mixtnres of cbbI iron 
are more susceptible to chill thao others. 

Chimes. A set of bells musically tuned to each other. 

Chink. A small opening or cleft, 

Chimsb, n. A piece of naste used as a swab. v. To 
close up cracks in a mould which has been dried 
by moistening the surface, and dressing with 
ckinaing stickB. 

Chippeb (Am.). A dresser = a hammer and chisel 
man ; a pneumatic chisel. 

CmPFiKQ-FiGCE. An extra facing of metal, allowed on 
some castings for fitting. 

Ohock. A wedge or block, used to iill in any space 
and act as a rest. 

Choke. To block up or obstruct, as in choking a 
rieer. 

Chuesirg. Feeding. 

CiNDEB-BKD. A cinder-bed is the safest means by 
which Tents are provided with a sure outlet in 
moulds and cores baring large surfaces. 

CiKOUB. A revolving table for conveying boxes &om 
a stationary moulding machine to the casting floor. 

Glahp, ». A tool for holding the parts of a box to- 
gether. V. To bind anything. 



D,g,t,.?<i I,, Google 



DICttJONARI. 33 

Olaitt (Sc). a loDg-bandled ratce for gatbering the 
slag off the metal in a reverberatory fnmace. See 
Babble. 

Olats. Pieces of clay which have been nsed for testing 
the thickness or metal space in a mould. 

Claywask. Clay sod water mixed ; nsed for sticking 
cores t(^ther, or for washing over the hare and 
sides of boxes or lifters. 

Gleaxkb. a tool for cleaning loose sand from a 
monld. (Am.) A dreeser, who cleans castings. 

Cleaminq (Am.). Dressing castings ; cleaning room = 
dressing shop. 

Glean-Lift. When a pattern is withdrawn from a 
monld, or a top part is lifted withont any of the 
sand being torn away, that is called a clean-lift. 

Glbak Metal. MeUt free from kiah, scorite, dross, or 
oxide, 

Gleabakgb. The space allowed so that one part of 
a monld or core will clear another while being 
fitted ; the part shared off the joints or prints of a 
mould to allow for fitting. 

CucH^ Castikq (Fr.). A mode of obtaining an im- 
pression from a coin, die or woodcnt, by striking 
it suddenly upon metal which has been fnsed and 
is just becoming solid. ClichS Metal comp. : 
Pb 50, Sn 36, Gd 22i. 

Clinch. To hold fast ; to make secure. 

CuKKZB. Black oxide of iron. It is always formed 
when iron is heated to redness in the air. 
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Cup. To cnt the radius or angle ou a branch- or baU- 

core. 
Clog. To adhere, as eand to a pattern. (Sa Olag.) 
Glosb ; CixwiHG. The act of finally shutting np a 

mould prior to casting it. 
Clouded. Shaded, tarnished ot irregular in coloor or 

appearance, as badly applied laoqaei on polished 

brass, or varnish on wooden patterns. 
C0A.T. A layer or course, as fir^ coat, rough eoai and 

finitihing eaat, or fine coat on a loam core. 
C<Aalt. A metal occurring in meteoric iron, and in 

coDJouction with nickel ; first discovered pure by 

Brandt in 1733. Taking silver as 100, its 

electrical conductivity is only 17 ■ 22. 
OooK Metal. An alloy of copper, zinc and lead, 

used for small water-taps; the zinc is generally 

added in the form of yellow brass. Ex. : Copper 

20 parts, yellow brass 15 parts, lead 2} parts. 
Cold-ditel. A chisel tempered for cutting cold metal. 
Cold-short. Brittle when cold. 
CoLD-BHUT. Closed or set while too cold to become 

united ; a fiaw in a casting, due to cold metal at 

that part. Also called Cold-diot. 
CoKB. The solid residnum produced by the destructive 

dislulhition of cofJ. 
CoKB-FoBE. Coke is better handled wiUi a fork than 

with a shovel ; only clean coke of the proper size 

can be charged with it. 
Collapsible Co&e-Babbsl. A form of core-bar 
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adopted in pipe foundries to facilitate the removal 
of the core from the casting and save the cost of 
bayband, tlie loam being danbed directly on to 
the bur. An ordinary collapsible bar conaists of 
three longitudinal segmenta held in circular sec- 
tion by internal cones vedging them ontwards. 
After the casting is cooled the cones are knocked 
back and the segments collapse. 

CouBiNED Cabbok. Carbon which has entered into 
chemical combination with iron. According to 
the proportion of comUned carbon in iron we get 
white iron, chilled iron, steel, etc. 

Combining Weight. ' ' That proportional weij-ht, iisnally 
referred to hydrogen as a standard, by which an 
element unites with another to form a compound." 
The combining weights are either identical with, or 
are multiples or snbmultiples of, the atomic weight. 

CoitAustion. Tho chemical union of bodies with 



CoHFOsmoN. The ingredients required to complete an 
alloy ; for example : in making brass, the copper 
is first melted, and then the composition or zinc is 
added in. 

CoHPOsiTioM Mbtai.. Muntz metal, or any alloy used 
instead of copper for sheathing vessels. 

Compreaaed Steel. Cast steel which has been subjected 
to pressure while in a molten condition. The ob- 
ject of compression is the production of a sounder 
ingot than can be obtained in an open mould. 
D 2 
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CoKFBZSBED Cabtinqb. CaatiDgs made nnder oom- 
preesion. By an ingenious arrangement a vacanm 
is set ap within the mould simQltaueonsl; with 
the action of a piston forcing the metal into the 
mould. 

Contraction. Shrinkage ; the property ly which bodies 
assume smaller dimensions. 

CoNTEBiEB. A retort used in the manufacture of steel, 
in which molten cast iron is deoarboaised b; a 
blast of air passing through the liquid metal ; 
a tmnnioD ladle with blower attachment. 

CooLEB. A bad casting. In brass-foundries doing 
light work, bad castings are sometimes used for 
cooling the metal to the proper casting tem- 
perature. 

Coom. Soot ; smoke black. 

Cope. The top part of a flask or mould ; the outer 
part of a loam mould, 

CoPB-BiNO. The cast-iron ring upon which the cope 
of a loam mould is built. 

Copper. A common metal of a deep red colour, yeiy 
malleuble and ductile, aud one of the best 
conductors of heat and electricity. It is one 
of the most useful metals in itself aud in its 
alloys. 

Core. The portion of a mould which shapes the in- 
terior of a cylinder or other hollow casting ; a part 
of the mould made separate from, and inserted 
in it, for shaping some part of the casting, the 
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form of which is not detormined bj that of the 
pattern. 

Cobe-Babbel. a tube with perforations for the es- 
cape of g4f 80, need for spinning cylindrical cores in 
loam. 

Core-Box. A box conforming to the shape of the 
internal parts of a casting, usually in halves or 
divisions, for convenience in ramming or taming 
ont cores. 

CoBE. Many of the words to which Cobb is preRzed 
are self-explanatory, as core-bench, core-bay, core- 
gum, core-iron, core-maker, core-oven, core-sand, 
core-arbor, core- wash, etc. 

GoBiNO-UP. The placing of cores in their position in 
a mould in readiness far casting. 

CoBE-SiooKB. Core-boxes. 

Corinthian Brass. Brass is fabled to have been first 
accidentally formed at the burning of Corinth, 
146 B.O. 

Corroaian. The dissolntion or eating away of metals 
by corrosive agents, acids, alkalies, etc., due to 
cbemicul action. 

CuunsE. The quantity of sand which it is conveni- 
ent to ram properly in a mould at a time ; the 
course varies with the size of the work. A layer 
of bricks. 

CovEB-CoBB. A core whioh fills a gap left in a mould 
by withdrawing a part of the pattern without 
making a special joint or parting. 
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Crack. A. partial gq)aratioD of parts ; a common Bav 

in castings. 
Cbauf. a device, nsnally of iron bent at the ends, 

need to hold the parte of a moald t<^hcr in tarn- 

ing orer, or while caeting. 
Cbib-Fla.teb. Plates for confining a large mould, 

especially a loam mould. These plates are bound 

together, and the space between them and the 

mould in rammed securely with sand. 
Cbome. Crooked ; twisted ; wrong. 
Ckoss. a seating with arms for supporting the 

spindle with which loam moulds are swept up ; 

also a four-armed beam used for lifting heavy 

moulds. 
Cbosshead. The beam which carries a loam-board 

when it is meant to work up and down instead of 

revolving with the spindle. 
Crow-Bar. A chiael-pointed bar used for pinching the 

carriage into the stove, or for applying a large 

leverage for a temporary purpose. 
Cbowsie (Sc). Meal and water, a drink used by 

workers at furnaces. 
Cbowh. The dome of a rererberatory furnace. 
Cbuoible. a melting-pot, composed of plumbago, 

fireclay, and other very refractory substauces, 
Crdcible Fubh^oe. a pit furnace. 
CbcoibIiE Steel. The invention of Benjamin Hunts- 
man, over 160 years ago. Crucible cast steel is 

still recognised to le the most oniform in quality, 
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and tlie harileet and moet reliable stoel for cntting 

tools. See notes on Steel. 
Crush. To bnuEe or sqaeeze, so as to destroy tlie 

natural sha))e of a piece ; to compress hj pressure 

or weight. 
CryatalUmtion. The process by which a snbetanoe in 

soUdifjing, or by mechanical conditions, assnmes 

the form of a crystal, or becomes 

crystallised ; cryatallisatioo im- 
plies brittleoess. 
Oapel. A small, flat, cup-like cm- 

cible, made of bone-ash, osed in 

assaying the precious metals. 
CwpeUaiion. The process of purify- 
ing gold and silver by melting 

them with lead, which becomes 

first oxidated, then Titrified, and 

sinks into the cupel, carrying all 

the baser metala with it, and 

leaving the gold and silver on 

the anrface. 
Oup-Hkad. a cup or basin which Cdfola. 

is scooped out at the top of a 

runner ; a head flash with the top of the flask 

in which a mould has been made. 
Cupola. The iron-founder's furnace for melting and 

mixing pig-irons and producing irons suitable for 

varioua kinds of castings. A space furnace in 

which iron is melted in direct contact with the 
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fuel, aod is supported by the fuel prerions to 

melting. 
Cupola. Blocks. Circle fire-bricks for lining oiipolas. 
Ourh-Plate. See Cbeb-Pl&tbs. 
Cut, v. To scar or aerer ; to scab ; to slice sand with 

a shovel for the purpose of mixiog it. n. A scab 

made by the catting action of molten metal on a 

sand monld. 
CuTTiHO-PiECE. A stick for cutting off part of a 

mould not desired to be cast, and to save cutting 

the pattern. 
Cui-oiT. A deadhead or soilage piece ; an addition 

to the length of a casting made perpendicularly, 

to collect impurities and give extra pieesore to the 

required parts. 



Dasbers. Prods, cast on core-irons, bnilding rings, 
etc, to make the eand or loam adhere. 

Dau, n. A reserroir or tank need for gathering 
metal in large quantity, to cast heavy castings. 
"When BufBcient metal has been collected the dam 
is emptied by raising a shntter controlled by a 
lever. A firebrick wall which forme the front of 
the hearth of a blast-furnace, v. To obstruct the 
flow of metal. 

J)amaacus Iron, IVIetal formed of iron and steel wiree 
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elabonitel; twisted and welded together; flexible 
iron. 

Damasetis Metal. A locomutiTe-bearing metal, con- 
tainiDg lead. 

Damaacening. A process of decorating metals by ia- 
laying, innmstiag nitb auother metal, or by 
eteliing with acide. 

Daubinq. Coating loaglily with damp sand or loam. 

Deadhead. A Ballage piece, sometimes called a 
" head " ; the part or extension piece on a citsting 
poured in a vertical position, which contains the 
greater portion of the oxides and impurities ; a 
part of a casting which is not paid for. 

Dead Mbial. Sluggish metal, liable to produce cold- 
shuts. 

Deliveb. a term applied to the withdrawal of the 
pattern from the sand. It is said to deliver well 
or ill according to the state of the mould and the 
manner in which it parts from the sand. 

Deflection. The deviation from a right line, especially 
of a test bar tinder a load. 

Delta Metal. An alloy of great strength, composed 
of copper, zinc and iron, with occaaionally addi- 
tions of phosphorus or manganese. 

Delve. To dig with a spade. 

Deiisitt/. The quality of being compact ; the specific 
gravity of substances referred to water at a tem- 
perature of 4° C. as a standard. 

Deoxidised Bronze. An American steam metal with a 
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fnnall addition of phoBphorOB. Comp. : Gd 82; 

Snl2, Zn4. Pb2, PO-05. 
Deoxiditer. Any reducing ag:ont, or any anbetance 

that neotralisee the oxidee in molten motnl. 
Derrich Crane. A. orane hanng facility for Lotsting 

and also for swinging the load horizontally. 
Cetails. i^inall parts or connections. 
Diamagnetic M^ah, Metals which are repelled on 

being brought near to a magnet, as Bismnth. 
Diameter. A straight line passing through the centra 

of a circle, and terminating st both ends in the 

circnmference. 
DiAHOXD-POiNT. A faceted chitiel. 
Dip, n. Inclination donnwards. c To immerse in a 

liqnid, as brass ca^tingB in aqnafottis or pickle. 
Dipping Metal. Fine yellow brass. Coinp. : Cu 73, 

Zn27. 
Dipper. An operatiTe who dips castings, or works 

in the dippiug shop. 
Dirt. Sullage ; dross ; specks of sand or cinder in 

metal. 
Diss. To depress in the middle, or to tunke coocave 

like a dish. 
DisuANTLiNQ. Taking adrift ; separating tlie parts of 

a monld to get out the casting. 
Dodge. A makeshilt ; a tricky device. 
Doo-Kahubr. See Flat-Bammer. 
Doos. Holdfasts, u^ed for keeping parts of a pattern 

or core-box together ; rests for fire-irons. 
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DoLLX. A polishing bob. 

Dose. To eatnrate an alloy witb rome adnlterant, as 
lead in brass. 

Double Oostbactios. The allowance made for con- 
traction when a casting is meant to be used ss a 
pattern. 

Dowel, a pin fitting into holes in two abutting 
pieces, as the halves of a pattern or 
core-box, to keep them in pra[>er 
relstiTO position. 

Draft. The taper allowed on a pattern 
for drawing it out of the sand. See 
Deliver. _ 

Brag. The bottom part of a Rank or ^^^S) 

Drawback. A method of getting away ^^S 
an nndercat part of a pattern by Dowu.. 

drawing back that portion of the 
mould and resetting it ; also the plate or frame 
which supports the portion drawn back. 

Dbawhook, See Drawspike. 

Dbawn. Shrunk ; a hollow place in a casting. 

Draw Daup. To absorb damp from the snr- 
roundings, as a dry-aaoil core in a greeu-sand 
mould. 

Dbaw-dowk. a drop or sinking of the surface of a 
mould, especially where theie are thick sections 
of metal or square comers; due to insufficient 
soldiering, or excessive moisture in the mould. 
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Dbaviko Straps. Iron straps faetened to n pattern 
for drawing it ont of the sand. 

Brawspike. a sharp-pointed tool for drawing small 
pittems. Also called a Drawliook. 

Dhebsimo. Fettling castings ; cleaning ; finishing a 
mould. 

DnoF-oCT. An unexpected collapse of the cope or 
hanging part of a mould. 

Drop-Test. See Notes on Tfst Babb, p. 211, 

Bboss. Scnm ; the iraete mrtter which forms on the 
surface of molten metals. 

Dbuh. a cylinder of large diameter ; a core-battel 
made from wrought iron. 

Drttne. The condition of being croo1<ed, or " ont of 
truth." See Sided. 

Drying Stove. A brick chamber with a fireplace, for 
drying cores or moulds. 

Dbtsand, n. Eock sand ; the eand nsed for drysand 
moulding. 

Ductility. That property of metals by which they 
may be drawn or extended without breaking. 

Dull. Sluggish ; inert. Dull metal is used by pre- 
ference for heavy castings. 

Bomb Flow. A riser which does not come through 
the top part. 

DcHB Scab. A patch of sand which has peeled from 
the mould and adheres to the surtace of the cast- 
ing, creating a hollow, which is usually covered 
with a ciust of metal. 
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Ddhb-Vknt. a. Tent from a hollow core led to some 
distanoe by means of an nndergronnd flne, wbeie 
there mil be no possibility of sparks igniting the 
gas and causing an explosion.— £o/{ani. 

Dduue- Block. A model for the underside of a jacket 
or other core. When the core is dried the block 
is removed, leavmg the core in the poaition in 
which it was swept np. 

Dump, V. (All).), To unload, as by tilting a cart or 
hand-barrow, n. The foundry rubbish-heap. 

Dust Baq. A bag (sometimes a stocking-foot) which 
is used for holding float, plumbago or soapstone, 
to dust moulds with. 

Dutch Gold. One of the most malleable alloys ; 
also called dutch-leaf, dutch-foil, dntch-metal, and 
broDze-leaf Gomp. : Cn 1 1, Zn 2, 



B. 

Eke (Sc). An addition ; a portable extension-piece 

for a box. 
ElasUeity. The power of bodies to recover or re- 

bonod after the removal of external pressure or 

force ; springiness. 
Eleutie Limit. The limit of distortion that a body can 

undergo and yet return to its original form when 

relieved &om stress ; also the unit force or stress 

required to produce the distortion. 
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Elbow. A beod-pipe ; an angle. 

Electric Furnace. A. furnace giving highly elevated 
temperatnres, whose potential beat ia anpplied hj 
the electric arc 

Electrolt/aie. The procesa whereby chemical com- 
ponnds are separated into their conBtitnentsi bj 
means of electric cnrrents. The electro-chemical 
equivalent of a metal ia the weight in grammes 
deposited by 1 coulomb of electricity. 

Electro-Metallurgy. The art of precipitating a metel 
by electro-chemical action. Sfetala depuaited by 
this method are generally freer from impurities 
than those which are refined in the ordinary 
way. 

EUctroiifpe. A cast produced by electro-deposition. 

Electrotyping. Copying by precipitating copper or 
other metal in solution through the agency of 
electricity. 

Elongaiion. 'I'he state of being lengthened out ; ex- 
tension. 

Emery. Grain cornndnm, used for grinding and 
poUshing hard substances ; generally in the form 
of emery clotb, emery powder, or emery wheels. 

EHPTxntos (Am.). The lees of beer, used for 
hardening cores ; also surplus metal which is 
poured out. 

Engraving-Bronze. An alloy euiteble for sign plates 
and panels. Comp. : Cu 100, Sn 15. 

Enteszd ! Au exclamation used by moulders when 
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cloeing the pfttts of a moald together, indicating 
tbat their end of the box baa entered the gnide- 
pins or stakes. 

Expanding Metal. A metal which expands on solidi- 
fying. Comj^ : Pb 9, Sb 2, Bi 1. 

l^efaniion. The net or power of spreading oat or 
enlarging, especially the property of metals to 
expand by heat. 

Explosion. A chemical action which canses the sud- 
den formation of a great amount of expanded gas, 
as the explosion caused by the generation of gases 
in a mould, or the mixtnre of molten metal aud 
moisture (hydrogen gas). 

Extruded Metal. Metal pressed into various sections, 
as by Dick's patent process ; metal which has been 
stamped or pressed into shape. 

Eye-Bar. A pointed or chisel bar with an eye forged 
on one end. 



FjioiNO. A powdered substance, as charcoal, coal-dust, 
plumbago, etc., appHed to the &ce of a mould, 
or mixed with the sand that forms it, to give a 
fine smooth surface to the casting. 

Facs-Boahd. See Faee-Plate. 

FACB-MoiTLDDia. A process of moulding for obtain- 
ing a sharp impression. The would is dusted over 
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Trith some facing, aa lampblack or plumbago, and 
leimpoeed npon the pattern. (Am.) Betum- 



Face-Plate. a smooth plate, or board, on which 

patterns forming a plain parting in the moald 

are placed in position for ramming up the drag. 

See FoUow-Board. 

Faint. Lacking in detail; cold-slint; not sharp or 

fall. 
Fake, v. To gloes over defects. The substance 
used for filling up defects in a casting — Beau- 
montague : Scotch cement. 
False-Core. A loose piece of a mould ; a drawback. 
Sometimes the undercuts in a pattern are filled up 
temporarily, and after it is withdrawn from the 
sand, false-cores are carefully rammed in their 
sereral places. 
False Pabt. A parting which 
cannot be moved without de- 
stroying the mould. 
Fan. A wheel with vanes fixed 
on a rotating shaft, inclosed in 
a chamber, to create a blast of 
air. 
Fatiodb. The weakening of a metal when eabjected to 

repeated strains. 
Faucet. The enlarged end of a section of pipe which 

receives the spigot-end of the next section. 
Peedeb. a rod used for pumping metal into a 
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caeting vbile it is solidifying ; an excess of metal 

aboTe a monld which serves to render the casting 

more compact by ite pressure. 
Feed-Eujo. An extension oa a casting for feeding. 
Femton's AEbtal. An anti-friction metal. Comp. : 

Zn 79, Sn 16, Cn 5. 
Ferro. A prefix iodicating /emwi iron as an ingre- 

dieut. ExB. : ferio^umtnium, feno-maDganese, 

ferro-sodinm, etc 
fetth. To pnt in order ; to clean or prepare, oa, to 

fettle castings, to fettle a furnace, etc. 
Fettlkbs. Dressers; casting-cleaners. 
Filler (Am.). Cement for filling np defects in castings 
Fillet. A ronnded corner where two surfaces meet. 
Fjlliko (Am.), The substance nsed to fill s cavity. 

See Fake. 
FiLLrao-iN. See FoiraDRY Phrases, p. 114. 
FiLLiNQ-cp PiKCB. A sbftped piece which is inserted 

in. a monld to fill np any part not required in the 



Fin. a ridge left on a casting at the junction of the 
parts of the monld. The snrplus metal formed on a 
casting by the metal filling the clearance, or fitting- 
space, dlowed in all moulds, for joints or cores. 

Finiiig. To purify metals. 

FiNisHiNO. After the pattern has been withdrawn 
from the sand, all the work done in preparing the 
mould for casting is embraced in the term finish- 
ing ; mending and slicking. 
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FamsBma Coat, The final coat of loam (» facing 
applied to a mould or core. 

Fireclay. An infosible day, free from iron, lime, or 
any alkali — need for lining furnaces, etc 

Fire-Oilding. A mode of gilding with an amalgam 
of gold, the mercnry being driven off afterwards 
by heat. 

FiBiNQ. The mode of introducing fnel into the fnrnace 
and working it. 

FiEE-LiMP. A local term for a chanffer which has 
been cast. See Kettle. 

riRE-SABD. Silicions sand intermixed with more or 
leas alumina. Sand for foundry purposes requires 
to stand a high " fire" test, heaca fire-sand. 

FmBWOBES. Sparks from molten iron. (Colloquial) 

Fit-on. To try on, or adjust the parts of a mould. 

Flaked. Streaked ; scaly ; marked ; as a Saked or 
imperfect casting produced by the assembling of 
minute particles of sand or &cing, which have run 
before the liquid metal. 

Flare Flats. See Glimmer. 

Flabe-dv. a sudden burst, or spilling of metal on 
the floor. 

Flabe (Am.). The box or frame which holds the sand 
forming a mould. When there are more than 
two parts in a complete fiask, it is called a three- 
part flask, or a flask with cheeks, or mid-parts, 
as the case may be. 

Flat Top. The top part of a mould which has been 
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rammed uv or auie^ up without being imposed 

npoQ ft pattern ; a plain top. 
Flat-Eauheb. The rammer ■which ia tised near the 

top of a mould, or on the bed of an open sand 

mould, to resist preasiire. 
Flaw. A defect or blemish. 
Flooded. Filled to excess, as when a casting having 

perforations comes from the mould with the whole 

snrface co?ered over with metal. 
Floob Sand. Moulding eand which has been used in 

the floor. 
Flour. Common flonr, used in foundries for dusting 

on monlds, ot mizing with core-sands. 
Flow. A riser ; Flow-off : a riser which is led into 

a gutter. 
Flower. The radiated crystalline appearance on the 

surfece of soft solder, by which experts judge of 

the quality. 
Flue. An enclosed passage for directing a current 

of air. 
Flnor-s^ar. Calcium fluoriije : a powerful flax in cast 

iron, steel, etc. About 6 lb. to the ton of iron is 

sufficient when it is used simply as a flux. 
Flux. Any substance or mixture used to promote 

the fusion of metals ; a solid reagent, added for 

the purpose of forming a compound with the 

earthy matter in an ore or metal. 
Foal's-foot. a rounded ripping chisel. 
FoLLOw-BoABD (Am.), a fiice-board which, being 
B 2 
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shaped to tbe oatline of the top aide of a pattero, 
obviates the ntaking of a parting ; literally a 
wooden oddmde. See Ma.toh-boabd. 

FoNDEBiB 1 Calabasbb (the Oalabasae process). An 
economical method of melting and using scrap- 
iron for small ornamental castings, practised by 
Belgian ironfbimdeis. 

FoBMEB, See Strickle. 

Formula. Specified mixture. A method of expres- 
sing a rule by symbols. 

Fovmding, The mechanical art which comprises all 
the operations of reducing ores, and of smelting 
and casting metals. 

FoimDBT Iron. Iron undergoes some changes other 
than being melted in the cnpola; the phrase 
foundry iron generally refers to iron ready for 
turning into castings. 

Foundry Ladle. A. vessel for holding molten metal 
and conveying it ii'om the cupola or furnace to the 
moulds. 

Foundry Practice. The methods of doing work in a 
foundry. 

Foundry ology. The science of founding and its 
literature. 

FouNTAiK-BrraniBB. See nom-ffate. 

Fbacxobb. The texture of a freshly broken sur&ce. 
Metals are often bou^t or blended by the fracture 
only ; the fracture of a metal varies with its purity, 
temperature, and the manner in which the rupture 
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has been piodnced. Fractures are nanally classified 

as: 1, crystalline (as antimODy, bismath, zinc) ; 

2, granular (as cast iron) ; 3, jihrous (as wroaght 

iron) ; 4, Hlky (as copper) ; 5, conchoidal (as 

cmcible cast steel) ; 6, columnar (as tin or lead). 
Fbame. An additional part to make a flask deeper, 

called in America & jla^-riser ; a mid-part 
Fbee 8and. Sand which has Uttle clayey matter in 

its composition ; sharp sand. 
Freezing Point. That degree of a thermometer at 

which a QaiA begins to freeze; the setting point 

of metals: the degree of heat at which a metal 

begins to solidify or set 
French Flow. A sarcastic term for a run-out. 

(ailoqnial.) 
F&BKOH Sand. A natural moulding sand, of a fine 

strong textnre and velvety stir&ce; suitable for 

intricate bronze castings. 
Frush. Easily broken ; friable, as burnt sand. 
Fuel. Combustible matter used for fires, furnaces, etc. : 

coal, coke, wood, oil, gas, etc. 
Fuel Hatio. The quantity of fuel required to produce 

ft given proportion of fluid metal suitable for making 



F^lJemm. That by which a lever is sustained, or 
about which it turns in lifting or moving a body. 

Full Blast. The highest melting capacity of a cupola, 
or the greatest pr^snie of fw or blower. 

Fumes. Vapours; smoke. 
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Fdknbl. a Tent pipe; a filler; a vessel of the shape 
of an inverted hollow oone, tenninating below in a 
pipe, and used for filling crucibles with scrap mettd 
or borings. 

Furtiace. An inclosed place in which heat is pro- 
duced by the combnstion of fnel, aa for reducing 
ores or metals. Fnmoces are classified ae air 
fumaeet when the fire is urged only by natural 
draught ; as hlatt fwnacea when the fire is arged 
by the injection artilicially of a forcible current of 
air ; and as reverheratory fvmacet when the flame, 
in passing to the chimney, is thrown down by a 
low arched roof upon the materials operated upon. 

Fdrttaob Ldomo. The highly refractory materials 
used for lining furnaces, as fireclay, ganister, eta 

Fu»Q>le Metal. An alloy which melts at a low tem- 
perature. Comp. : Newton's, Bi 8, Pb 5, Sn 3 ; 
Onion's, Bi 5, Pb 3, Sn 2. The former melts at 
202° Fahr. ; the Utter melts at 197' Fahr. 

FusihUity. The quality of being fusible. 



G-AB. The month or opening of a hook, aa a crane 

hook. 
QMe. The end of a building ; a template giving 

the sweep of a propeller blade. 
Gaffer. The foreman. 
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GAOQEns. Hangers : pieces of iron imbedded in the 
sand of a moald to teep it intact. 

Gaogeking. The method of setting gaggets. 

Gallium. A rare metal, resembling aluminium, and 
remarkable for its low melting point (86° Fahr.). 

Galvanised Iron. Iron coated with zin^ by being 
plnnged into a bath of molten zinc 

Galvanising. Coating iron with a layer of zinc to 
keep it from rusting. 

Qalvanie Action. The mntnal action of certain liquids 
and metals ; dynamical electricity ; the actioa 
which causes corrosion in metals. 

Gang. A squad : a group of labourers under one fore- 
man. 

Gangue. A term applied to silicious matter, con- 
stituting the matrix of some ores. 

Gasister. a refractory siUcious stone, which is ground 
and mized with fireclay for hning furnaces, cnpolas, 
etc. 

Gas. An elastic flaid, commonly referred to in the 
foundry as air. 

Gas Coke. The soft coke which results from the dry 
distillation of coal in gas-works. It ia too friable 
for ose in the cupola, although suitable for drying 
stoves and brass furnaces. 

Gate. The channel or opening through which metal 
is poured into a mould; sometimes called the 
ingate or git: a sprue. There are numerous 
forms of gates, as hall-gate, a gate with a ball out 
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behind it for the purpose of feeding ; branch- ffoie, 
a gate leading from the main gate ; horse-shoe- gale, 
a donble gate forming a horseshoe ; pop-gate or 
plump-gate, a direct-pouring gate ; shim-gate, a 
gate designed to skim the metal on its way into 
the mould ; spray-gate, a serieu of gates for small 
castings, branching off a central mnner, sometimes 
called a jinger-gate. 

Gate-Ccttbk. a moulder's tool for scooping a chan- 
nel for the metal to ran in by ; also a machine 
for catting off gates from 
castings ; gate-hnife. See 
Sprue-Cutter. 

Oate-Pin. An npright muner 
which forms the connection 
between the ponnng head 
and the casting. 

Gate-Spool. An inverted cone 
with a knob-like handle ; it 
is nsed for shaping and 
smoothing the rnnner, or Gate-Spool. 

head, in small monlds. 

Gadge. a template for ganging dimensions. See Site- 
atick. Wind-Gauge, an instniment for measuring 
the force of the blast. 

Gear. Tackle ; plant ; the mechanism which trans- 
mits motion to the parts of a machine. 

Gerhak Silver. A silver-whitd alloy, hard and 
tough, containing copper, zinc and nickel in Tary- 
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ing proportious, with sometimes small additions of 

iron, lead or tio. Standard comp. : Cn 60, Zn 20, 

Ni20. 
Gto. A stool with a central socket for a spindle to 

work in ; the gig is nsed for sweeping ap email 

loam jobs. 
Glihher. a plate coveriog the ladle to beep the 

glare of molten metal from the workmen. 
Glow. To shine with an intense or white heat ; to 

he incandescent. 
OoggUs. A kind of spectacles for protecting the eyes 

of fumacemen, etc 
Qdd. The most malleable metal. The Standard gold 

of Great Britain is an alloy containing 8'33 per 

cent, copper. Colour, yellow ; when molten in 

large quantities, green. 
Gold Solder. Comp. : An 12 parts, Ag 2 parts, 

Gu 4 parte. 
Golden Bbonze. Aluminium-bronze. 
Ooruf. A flat saucer-shaped bell. 
GoNO-MBrrAL. Comp. : Co 82, 8n 18. 
Grab. A tool for gripping objects to enable them to 

be moTod about. 
Grade, n. . Quality, v. To olaseiiy ; to regulate the 

content and condition of carbon in pig-iron, as 

grey, mottled and white. 
Grade No. The mark of quality in caet-iron. No. 1, 

a eoft porous iron which has to be mixed with 

scrap or other grades with smaller crystale for 
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fvork ; the fractare presenta a large 
cryBtal of dark blnisli east. No. 2, a medinm 
close iron ■which takes a fine finish. No. 3j the 
commoQ grey iron, used for general castings. 

Orain. Textnre ; the arrangement of , the particles of 
a metal. 

GttAm Tim. Sefloed tin of the purest quality. 

Gbaphteb. Carbon— exists in cast iron in two states, 
graphitic and combined. Free carbon. 

Gkatino. a cast frame with crossbars ; a core-iron. 

Gtbesn. Imperfectly dried ; damp ; moist. 

Greensand. Moulding sand used for a mould while 
slightly damp, and not dried before the cast is 
made. 

Geey Iron. Cast iron containing a comparatively 
high proportion of graphitic carbon. 

Geid. a grating ; a core arbor. 

Groot, v. To fill in with groot, i.e, thin mortat, as the 
joints between bricks. 

Gbuhteb. a hook used in brasafoundries in lifting 
cmcibles up to the pouring-hole of a fiask intended 
to be cast vertically. 

Gudgeon, The pin listened in the end of a shaft or 
cote-barrel. 

Guide Mares. Clay or loam patches fixed on the 
sides of a monlding-box, or dents on the sections of 
a loam mould, and marked across the joint before 
the mould is separated, to enable it to be put 
together again with the parts in proper position ; 
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a makeshift, naed where box-parts are not pro- 
vided with pins. 

Gtjn-Metal. Usually an alloy of copper, tin and zinc, 
au Admiralty gun-metal. Oomp. : Cn 88, Sa 10, 
Zn 2, or Cu 87, Sn 8, Zn 5. 

GrUTTBB. A channel for leading metal into a pig-hed, 
or for venting a core. 

Gutf. A gaide rope ; a rope or chain attached to any- 
thing to steady it 




H. 

Hack-Saw. A light frame saw for cutting metals by 

hand. 
Haft. A handle. 
Hamuebed Metal. Metal hardened by hammering it 

when cold. 
Hani>-Lai>i.e. a small ladle which can he carried 

comfortably by one man. 
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Hahgkrs. Gaggers : pieces of iron for carrying tte 
weight of projecting or depending parts of a 
mould. 

Hi.BDENiNa. An alloy of eqnal parts copper and iin, 
used in the mannfactnre of anti-friction metala 
and bell metal ; the element which has the effect 
of hardening s soft metal, as copper in gold, zino 
in alnminiom, antimony in lead. 

Habd Iboh. Iron which ie machined with difficnlty: 
white iron. 

Habd Lead. Lead which has been alloyed with some 
hard metal, as antimony in type-metal, tin in 
pattern-metal, and arsenic in shot-metal. 

Habd Soldeb. Brazing solder ; any solder which sets 
witli a hard enr&ce, and is diEGcdlt to melt 

Hardness, Comparative degrees of firmness or un- 
yielding qualities in metals. 

HATOHiKa. Lines on a pattern or drawing bringing 
ont details. 

Haz-Band. Hay-rope, used for making loam coren: 
the rope is wound on the core-barret to make np 
the difference in size between the barrel and the 
core diameters ; to bind the loam securely to the 
barrel ; and to ass'st in yenting the core. 

Head. The top of a runner which is enlarged to 
soppty the mould with metal ; a cut-off ot sullage- 
piece. Also the height of a column of liquid, or 
the pressure equivalent to that height. 

Heahth. The floor of a furnace on which the 
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material io be heated is placed ; the bed of a 
fomace on which the metale melt. 

Heat. The quantity of metal melted at a eingls 
operation. 

Heavt Metals. The metallic elements not included 
ID the groups of alkalis, or alkaline earths, specifi- 
call; : gold, mercury, platinum, lead, silver, etc. 

Ebhatite. An important ore of iron ; also s special 
kind of pig-iron, used foi strengthemng other 
brands. 

Hemp. Hemp or tow is used for winding on small core- 
bars previous to daubing on the loam ; it is also 
wrapped round gate-pins to prevent the sand 
&om getting into mould while the head is being 
rammed. 

Eebogleb Metal, An aluminium-bronze, containing 
iron ; made by the Cowlee Co. 

Hitch. A knot or noose in a rope which can be readily 
undone. 

Houow-'Wakb, Cast-iron kitchen utensils, pots, pans, 
kettles, boilers, etc. 

Sook. A piece of metal formed into a curve for catch- 
ing hold, as an S-hooi, a double link, shaped like 
an S ; lirik-hooh, a hook with an eye for linking 
on to an open hook. 

Hoop-BiHDEB. A length of hoop-iron encirchng a 
course of bricks in a loam mould and having 
tension applied by tying the ends with wire and 
twisting till perfectly taut. 
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Hopper. A cbnte, OBOslly fanoel-eliaped, for feeding 
material to a tnaclmie ; hell and hopper, the 
apparatiis at the top of a blast furnace tbrongh 
-which the chaise ia introduced while the gases 
are retained. 

HoBN-G-ATB. A tapered circular gate, which Bnpplies 
the metal from underneath the mould, filling it 
with the least possible amount of friction. 

HoBSE-DBOPPiNaB. A cOmmOB ingredient in loam and 
core and &cii^ sands, rendering them porous and 
suitable for conveying gases from the mould. 

Hot-Blast. Heated air ; until the year 1828 iron 
orea were smdted by the aid of a current of air 
drawn direct from the atmosphere, then the hot- 
blast, which is effected by the utilisation of waste 
furnace gases, was introduced with a view to 
economising fuel Gold-blast iron is stronger than 
hot-blast. 

HoT-BHOBT. Brittle when hot. 

Hydbaulio Gtih-Mbial. a metal capable of with- 
standing great hydraulic pressure. Ex. : Ga 87, 
Snia 



L 
Imitation, a. Often used adjectiTely to characterise 
things which have a deceptive appearance, as 
imitcUion bronsse, cast-iron coated with bronze- 
powder ; imitation gold, some of the brass alloys. 
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Imfubitizs. Fomgn niatter ; undesirable elements in 
ft metal. 

Incandescent. Wbite, glowing mtii intense heat. 

Infusible. Incapable ot difficalt of fueion. 

Inoats. The principal channel hy which the metal 
is ran into the mould. 

In OCT. A bar of metal which has been cast in a 
mould ; tdfio the motdd itself, inffot mould. Ingot 
copper, steel, etc. Iron and lead in this form are 
called ^gs ; tin, Uoclca ; zinc, cakes ; gold, bars. 

Inside Stakes. A term applied in sarcasm to the 
marks left by tmeqnal ramming close on the joint 
of a monld. See Monkey Ennckles. 

Ibish Tin. a nickname for Piff Lead. 

Iron. Probably the most abundant, useful and valuable 
of all the metals. Iron is employed for mechanical 
purposes in three states, viz. cast iron, wrought 
iron and steel. Cast iron is now treated as an 
alloy of pare iron with the metalloids carbon, 
silicon, phosphorus, sulphur and manganese, and 
the Tarions grades are produced by controlling the 
proportions of these elements present. 



J. 

Jacket-Coeb. a core forming an outer covering, or 

Burronnding the main core in a casting. 
Jah. To wedge, squeeze into a tight position, or 
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Jauuer. a Bpriog chaplet. See Springer. 
Jbwelleby. Delicate castinga, especially fine brass- 
work. 
Jib. The projectiog arm or beam of a crane. 
Jig. a contriTance fastened to or enclosing a piece of 

work ; a templet or guide. 
Joint. The place where two parts, as of a mould, 

are capable of being separated and put together ; 

a parting. 
Journal. That part of a machine which turns in a 

bearing, as a shaft, spindle, etc. 
Jumper. A long chisel-bar or a quick-catting tool, 

ased for "jumping" a hola 
"Jumpers." The sparks which scintillate from fused 

iron containing a high proportion of carbon in the 

" combined " condition. 



Kaolin. China clay, extensively used for making clay 
cmcibles lor steel melting. 

Kara Kanz. Japanese bell-metaL Comp. : On 10, 
Znl-5, Sn4, Agl-5. 

" Keep's Test." A method of determining the per- 
centage of silicon in cast iron, invented by W. J. 
Keep, Detroit. A test-bar is cast against an iron 
yoke, and the silicon content is jadged by the 
amount of shrinkage and chiU. 
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Ekttle. a cbanffet or amsll fire-lamp, used for 
drying loam moulds at certain stages of cod- 



Kill. To connteract: as for example, antimony is 
said to kHi the lead in a cock-metal mixtore. 

Killed - Sfibits. Soldering flaid : spirits of salts 
(mnriatic acid) vhich bas been nentralised by 
tbe action of zinc. 

KiNasTOK'a Metal. An almost obsolete anti-&ictiou 
metal. Comp. : Sn 88, Co 6, Hg 6. 

Kink. A twist in a rope or chain. 

KisH. Grit or scnm in metals. 

EH. A trade outfit : a kit of tools. 

Kmubled. Provided -with ridges : milled, as the edge 
of a coin. 

KvnaeTs Brome. Comp. : Cn 66 to 91, Pb 4 to 15, 
Sn 4 to 15, P 0-5 to 3. 

Kvpfemiekel False copper. The arsenide of nickel 
The word " Kickel " is a term of detraction, baring 
been applied by the old German miners to what 
was looked upon as a kind of false copper. 



La Cieb Pzrdd (Fr. = the lost wax). Briefly, this 
oonsistfl of modelling a pattern in wax, gnr- 
ronnding it with plaster of Paris, firing it to 
bum ont the wax, then casting the metal into the 
cavity. 
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Laoqubb. a varnish, coosisting of a solntioo of sliellao 
in alcohol, and some colonring matter like saFTroD, 
dragon's blood, etc, ; applied to metale to keep 
them from tainiBhing. 

Ladle. An iron pot or vessel to carry molten metal 
from the fnrnace to the mould. See Norra on 
Applianoes, p. 151. 

Lahb and Flag, A famous brand of tin — Gornwail 
tin. 

Lahinated. Scaly ; thin layers with little ad- 
hesion. 

Lantern. A temporary drying apparatus. See Fire- 
lamp. 

Lb Moulaoe Fban^ais. The French system of 
moulding statuary and iutricate ornamental cast- 
ings. The pattern is reproduced in sections by 
the ordinary dry-sand methods, and the pieces are 
afterwards joined by means of mortise and tenon 
joints, screws, or burns. 

Lead. A bluish-white soft metal, of low temuiity, 
largely nsed in the manufacture of pipes, eheet- 
iug, etc. ; also an important ingredient in many 
of the alloys, as type-metal, solder, cock-metal, 
anti-friction metal, etc. 

Lean. Thin ; bare as to size ; smaller than the print 
or size-stick. 

Leave. Separate; part. 

Level. An instrument used for finding the horizontal 
line. 
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Lifter. A rod with an eyelet, which is fixed into 
core-irons, or an iron bent to hang from the bars 
or sides of a cope ; a tied gagger ; (Am.) a cleaner 
or tool Csr lifting loose sand from the mould. See 
Cleaner. 

LiPTiKfl-ScKEw. A kind of eye- 
bolt which screws into a plate 
fixed in the pattern, and 
enables the motilder to get a 
steady lift in drawing the 
pattern. 

Liaer Alloys. Alloys in which 
aluminiam is the chief com- 
ponent. 

Light Metals. Alkali metals or 
metals of the alkaline earths. 

Limeslone. Calcinm carbonate ; a 
valnable flax for cast iron. 

Lining. The internal covering of 
anything, as fnrnace lining or 
ladle lining. 

LiNiNH Metal. Babbitt metal, 
or suti -friction metal used 
for lining bearings. 

Lip. The month or pour of a 

ladle. LnriNO-SosEw. 

Liquation. The separation of an 

easily fusible metal from one less fusible, as tin 
from copper in bronze. 

r 2 
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Load. To adniterate or to saturate, as lead or zinc in 
BOme alloye, or mercury iu some amalgams. 

Loadstone. Magnetic iron ore. 

I.OAH. A mixture of sanii, clay and other materials, 
need in making monlds for laxge castings, often 
without a pattern. 

LoAH-BoABD. A strickle, sweep, or templet, for shap- 
ing some part of a mould in loam. 

LoAU Bbice. a mass of loam which has been 
shaped in a brick-mould and then dried. Loam 
bricks are chiefly used for building where the 
ordinary bricks, on account of their rigidity, 
would interfere with the free contraction of the 
cnstii^. 

Loau-Caee. a flat slab of dried loam. See Cake ; 
Gover-eore. 

LoAU Mouldbb's Gbobb. See Cross. 

Loam Moulder's Eobse. A top bearing for the spindle 
which is kept in position by a tie-rod. See Notes 
ON Afplianobs, p. 157. 

LoAU Moulder's Giq. A stool with a central socket, 
upon which loam moulds may be built and lifted 
off again. 

LoAU MotODER's ^QDARB. A graduated square with 
a notch to allow it to lit close against the spindle ; 
used for marking angles, circles, etc. 

Loau-Platb. The foundation plate of a loam mould. 

Locker. A cupboard for tools haring a lock attached. 

LooemnNG-BAB. A rapping-bar, nsnslly round and 
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pointed, for jarring patterns previcma to liAing c^ 

the cope OT drawing ont a pattern. 
Long Toh. 2240 lbs. The ton in U.S. i 

reckoned as 2000 lbs. 
Ix>08E PisoB. A part of a pattern which is not & 

in any way, and ia withdrawn after the main 

pattern Ima been taken out 
Loss. Waste : the proportion of metal which oxidises 

or volatilises dnring the process of melting. 
LoBir. Spoiled: the moulder speaks of having "lost" 

a easting if it tnms out bad. 
LoTiDiOPLASTiQUB. M. Lottiu de Laval's method of 

taking paper motdds of inscriptions, basso-relievos, 

etc. An adaptation of this method has been 

found useful for rotary presses requiring flexible 

stereotypes curved to St the moving dmm. 
Luff. That which projects like an ear, as the luga of 

a moulding bos, or loam-plate. 
Lute. To close or seal up a joint ; to lute on the 

cover of a crucible. 
LuTiNe. Fireclay or loam daubing used to lute any- 

Lyeopodium. A vegetable powder, largely used in 
the mBDu&cture of fireworks, and in America by 
moulders to prevent the sand &om clogging to 

patterns. 
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Maobimb MouLsiHa. See Notes oh Appliances, 
p. 146. 

Maonaliuh. An alloy of magneHiam and alumininin. 
Comp.: Al 100, Mg 10 to 30. 

Maffnesium. A silTer-white melal, malleable and 
ductile; used chiefly in pyroteclmy and photo- 
graphy, and recently in allore for natbeiDatical 
insti-nmenta. 

Magnolia. A famous anti-friction metal, the principal 
ingredients of which are : lead, tin, antimony and 
bismuth. 

Maillechobt. a German silver containing abont 
15 per cent, nickel and a small proportion of iron. 

Makeshift. A temporary expedient. 

Makino-tip Piece. A piece of wood for making-up 
any deficiency iu a monid after the pattern is 
withdrawn. 

MallecAle. Capable of being extended or shaped by 
beating or pressing. 

Malleable Bbonze. Tohin bronze. Delia metal. 

Malleable Cast. Partially decarbonised cast iron ; 
articles made from pig iron and made malleable 
by heating in the presence of oxides, which de- 
prives the cast iron of some of its carbon. 

MaVef. A small manl or mell with a short handle. 

Mandril. A bar of metal inserted in the work to 
shape it ; a metal core. 
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Manganese. Aa abandimt metal whicli nrnch resembles 
cuBt iroB in appearance and physical properties. 
Tbe metal oxidises too readily to be of mnch 
service, except as au iagredient of some few alloys, 
as manganese-hronz", where 2 per cent, manganese 
added to an ordinary brass alioy greatly increases 
tbe strength, bnrdneas and ductility of tho metal ; 
ox ferro-manganeae, osed for increasing the density 
and hardness of steel. 

MAKaANSBE'Pia. Iron made from ore containing some- 
what more Mn than the regular grades. 

Uaniixa Metal. An alloy of copper and arsenic, 
from which the money used by certain tribes of 
tbe West Coast of Africa is made ; a volatile alloy. 
Akin to Muntz metal. 

Maffed (A.). Streaked; mapped easting is some- 
times Cdosed by too mncL sea coal nsed in the 
sand ; the surplus facing is washed in iiTegnUr 
lines by tbe inflowing metal 

Marine Acid. Spirit of salt. Muriatic acid. 

Marine Glue. Ordinary glue, made with an addition of 
milk or linseed oil, to assist it to repel moisture. 

Mabine Metal. An alloy of lead, antimony and 
mercnry, for sheathing ships. 

3Iagks. Characters or iiidicaticaiB serving for guidance 
in fitting parts of a mould together. See Guide. 

Master Pattern. A pattern from whicli duplicates are 
made, and having double sbinkage allowed. 

Matte. Tbe first product obtained from the smelting 
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of copper or other ores. In the case of copper it 
consiBts principally of snb-snlphides and aboat 
40 per cent, metallic copper; also a dull, frosted 
surface on metals. 
Match (Am.). An oddeide ; a perforated board, block 
of piaster, hardened sand, etc., in which a pattern 
18 parti; imbedded, for giving shape to the surfaces 
of separation between the parts of a mould (plural 
matches). 
Matohboaed. See Match. 
Mkohahioal Analtsis. See Keep's Test. 
ilxLtma Point. The degree of heat at which a metnl 

passes from the solid to the flnid condition. 
Meltdio Baud. See Fuel Batio. 
Ueltimg Zohk. The space in which iron is melted in 
the cnpola, mnall; from 12 to 20 inches above the 
top of the tnyeree. 
Mbuber. a line ; a notch in a loam-boatd, serving to 

locate certain radii in the mould. 
Mmd. To repair, restore or patch ; to make good an; 

firalt. 
Merffttiy. A metallic element which is liqnid at 
ordinary temperatures, and solidifies at —39" G. 
to a soft, malleable, ductile metal. Alloys of 
mercury with other metals are called amalgams. 
Metal. The distinction between a metal and a doq- 
metal is s purely artificial one. Chemists define 
a metal as an electropositive element capable of 
reflecting light and conducting heat and electricity, 
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and wliose oxides liare basic ratht- r tbaa acid pro- 
perties. Fopnlarl; the name is applied to certain 
fusible metals, as gold, silver, copper, etc., and also 
to the mixed metals or metallic alloys, as brass, 
bronze, steel, etc. 

MBTALLoaitA.FnY. The science of microscopic analysis 
of metals. 

Metalloids, Elements ^Thich in the tree state are 
unlike metals, and whose compounds possess acid 
rather than basic properties. 

Metallvrgy. The art of separating and refining metals 
from their ores. 

AIid-Pabt. a &ame for a moulding box ; the middle 
part in a three-part box, 

MiHAsaENT. An alloy nsed by jewellers, consisting of 
Co 100 parts, Ni 70, W 5, and Al 1. 

Mineral Facinq. Anthracite coal, or low graphite 
carbon facing, which is meant merdy to be dusted 
on a moold when a particularly smooth surface is 
not required. 

Mmsou Mbial. Specnlum metal, usually an alloy of 
copper, tin and arsenic. 

Mins Gastdios. Castings made from a mixture of 
wrought iron, cast iron and aluminium-bronze, 
the invention of a Swede named Ostberg. 

Mixer. A machine for mixing sand ; or the material 
used for giving special qualities to moulding-sand. 
In brassfoundries, the term is generally applied to 
the furnaceman. 
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MixiNO Mktal. An alloy prepared for the pnrpose of 
mixing in witli other metal. See HABDBNma. 

Mixture. The ingredients composing an alloy. See 
Composition. 

Mock Platindu, A white alloy, used for bnttonfl, 
etc. ; white brass. Gomp. : brass 8, zinc 5. 

Modelling. The art of designing or copying works of 
art in clay or wax. 

MoDni.D8 OF Elasticity. " I'he measure of the elastic 
force of any anbstance expressed by the ratio cf 
stress on a given unit of the substance to the 
accompanying distortion or strain." 

MoiRE-M^TALLiQUS (Fr.). The ornamental appearance 
obtained by treating the surface of met-ab, as tin, 
almuiniam, etc., with dilute acids. 

MosDu. An alloy used for decorations upon gold and 
silver articles made by the Japanese. It is pre- 
pared by placing thin plates of gold, silver and 
copper npon each other, and stretching under the 
hammer. 

Molasses. Treacle, used for mixing into core-sand. 

i/[oys.EY. A weight or ball which, being raised on high, 
falls on any object underneath ; nsed for breaking 
heavy pieces of cast iron. 

Monkey Ekdceles. Indentations on the parting of a 
mould, due to irregular ramming. The moulder 
wlio produces them is the hiughing stock of bia 
fellows. See Inside StaJce. 
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Mottled Iboh. Pig-iron which ia between the two 
extremes of while and grey. The fractare shows 
a decided mottle, portions of white iron being 
scattered through a matrix of grey iron. 

Mould. The cavity from which anything is shaped ; 
matrix. 

Moulder. One skilled in the art of making moulds 
for cnstinpi. 

Moulder's Gloe. E.\pectoratioDS. (Colloqnial.) 

Mouldeb'b Tools. The tools which the monlder car- 
ries about with him are email, hnt nnmerons. 
They inclnde trowels, level, rale, slickers, cleaners, 
callipers, etc. Other tools of trade are snpplied 
by the masters, ami are called shop tools. 

Moulding Sand. Sand suitable for making monlds, 
containing clay, and sometimes mixed with other 
materials, as sawdnst, flonr, coal-dnst, etc., to make 
it open. 

!MouLDiNa Still. A division for a moulder to work 
in ; a bench. 

Moulding Tub. A trough in which small moulds are 
made in biassfonndries. 

MuDDDia-DP (Am.). See Steam-up. 

Muffle. A furnace for annealing castings ; a covering 
or compartment used in fumaoes to protect objects 
heated &om the direct action of the fire. 

Munlz Metal. Comp. : Cn 60, Za 40. 
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Nail, n. A stud. v. To fasten or secnie with nails. 
Native Metal. Few of the metals are fonud pun in 

natore — gold is the most prominent ; free or nn- 

combined metal. 
Naval Brass. An alloy fre<[ueiitly specified by the 

British Admiralty. Comp. : Cn 62, Zn 37, Sn 1. 
Nave. The hub of a wheel. 

KisT. A set of small core-tnbes of gradnated size. 
Nest-Eoo. A mould left over &om the present 

cast and meant to fignie Ju the next heat. 

(Colloqoial.) 
New Metal. A metal or alloy melted for the first 

time, as distinguieiied from re-melted metal or 

metal made with scrap. 
New Sahd. Sand fresh from the g^narries and pita, 

fnmished to fonnders for moulding pnrposea 
Nick. To cut or mark, as a piece of metal, to see 

the fracture. 
Nickel. A white tenaciona metal, strongly magnetic ; 

next to manganese, nickel is the hardest of all 

metals. The addition of Ni reduces the corrodi- 

bility of steel, and increases its tenacity. 
Nij^iera. Small pincers or pliers for catting wires. 
Noble Metau. Metals which do not combine with 

oxygen when heated in contact with air, and at a 
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ted beat temwn indifferent towarde water. Silver, 
gold, mercaiy and platioiim are the moBt import- 
ant metals belonging to this group. 

Notions (Am.). Small wares or trifles. 

NowBL (Am.). The core or inner part of a mould for 
casting a large hollow object ; also the bottom 
part of a flask in distinction from the cope : the 
drag. 

Nugget. A lamp of metal. 

NuBNBEno Gold. An alloy which is frequently used 
in the mann&ctnre of cheap gold ware. An 2*5, 
A17-5, Cu90. 

Nttts. Small coal : fnel which has been screened. 



O OQ a pattern usually indicates a screw, nail or pin 
which requires to be undone in the process of 
moulding, so as to allow the pattern to be 
drawn. 

Odosidb. a box part, usually rammed with sand, and 
having the impression of the top-part of the 
pattern ; used for making the parting, or to sare 
bedding in. See Match. 

Offer. To bid, or estimate a price. 

Open Hbabth. The shallow hearth of a reverberatory 
fnmace. 

Opbk-Hbarth Stsel. Siemens-Martin steel. Cast 
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iroD IB converted into steel by the addition of 

wronglit iron, or iron ore and manganese, and by 

exposure to heat in an open-hearth furnace. 
Opbh-Sahd IVIoDLDiHQ. A method of moulding only 

applicable to castings having a flat upper sorfaoe ; 

moulding without a cope or top-part. 
Ore. Any native metallic compound. Ores are occa- 
sionally alloys, but the great majority of tbem 

are associated with other elements, aa oxides, 

sulphides, carbonates, etc. 
Obdmakoe £bonze. The original ffun-metal, Cu 90, 

SnlO. 
Obuolc (Ft.). An alloy much used for purely artistic 

purposes. Comp. : Cu 58 3, Sn 16-7, Zn 25*3. 

Another example of this gold-bronze: Cu 90, 

Sn G, Zn -1. 
Oboide (Fr.). An alloy, chiefly of copper, zinc and 

tin, resembling gold in colour and brilliancy, 
OtiNCB MetUi (Am.). An alloy suitable for steam 

fittings. Oomp: Ou 16, Sn 1, Zn 1, Pb 1. 
Otitput. The weight or number of castings put out of 

the foundry in a given time. 
OvEB-ALL. A shop term for an outermost dimenBion. 
Oxide. "A binary compound of oxygen with an atom 

or radicle " ; popularly referred to as rust. 
Oxidation. Combining with oxygen. 
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PAOETONa. Cbiaeee white metal, resembliog German 
silver. Comp. : Cu 40-4, Ni 31-6, Zn 25-4, 
F6 2-6, 

PAOsraa. Pieces of iron for makiDg np space between 
binders. 

Paint. Liquid facing : blacbwash, oorewash, etc. 

Pallions. Thin strips of metal, used for soldering fine 
work or jewellery. 

Panoakeb. Sarpias metal which has been poured ont 
on the floor. 

Paper-Parti!IS. Paper makes an excellent sabstitnte 
for parting-sand at parts of a joint where it is 
difficult to apply the sand either in the wet or dry 
condition ; it is mostly nsed in loam-moalding as 
a separator between part?. 

Parcel. A lot or portion of anything, as a parcel of 
gOD-metal. 

Port. To separate. 

Pabting. The joint of a mould ; the outline which 
separates the parts of a monld. 

Parting Sand. Burnt sand, used for covering a joint 
so as to keep the parts of a sand mould from ad- 
hering. 

Pasted Cores. Coi-es which have been dried in halves 
and then pasted together with flonr paste. 

Patch. To mend, or make np deficiencies. 
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Patent Metal. ^\iiy Babbitt or aati-frictioii metal. 
Babbitt's metal was originally known as "Babbitt's 
Patent Metal " ; when other makers of this class 
of metal entered the lists, ttie word Babbitt's was 
dropped natnrallj. 

Patiha. The seraginons coating which comes on 
bronzes b; exposure to the atmosphere. See 
Mrugo NbbUis, 

Pattebit. a fnll-aized model, around which a sand 
monld is made to receive the metal. Patterns are 
mostly made of wood, bnt tliey may be made from 
any sabetance strong enough to resist the pressure 
of ramming, etc. There are many kinds of patterns: 
as solid pattern, a pattern cut out of the solid wood 
or metal ; huilt pattern, a pattern made up of small 
pieces glued together ; sideton pattern, a pattern 
giving the outline of the casting only ; akeU pattern, 
a pattern which permits core and monld to be made 
simnltaneonsly ; carded patterns, a plate having 
patterns fastened on one or both sides. 

Pattern-Mbtal. Patterns which would be liable to 
warp, or be easily damaged if made in wood, are 
made in metal. Cast iron is not the most snitaUe 
metal for patterns, althongh, owing to its cheap- 
ness, many are made therein. For small patterns 
and duplicates a soft metal with low shrinkage is 
a detideraium. Tin 8, and antimony 1, makes a 
fine pattern-metal, bnt for heavy patterns the 
expense would be an objection, Aluminium has 
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lately come into favoor as a metal suitable in 
man; nays for foaodr; patterns. It compares 
&TonrabIy in price, weight, and general results 
with any of standard pattern alloys. 

Peel. To strip off the slrin or burnt sand on the face 
of a casting. 

Peek. To stretch or draw metal with the peen of a 
hammer. 

Teg. A wooden pin. 

PEGGDia Bammer. a light narrow rammer, used for 
pressing the sand into comers. 

Pendttlum. a slicker for deep flanges. 

Pehz ; Pens Bauube. See Feqqinq !Bauuer. 

Perished Metal. Metal which has osidised or lost 
its original strength. " Burnt" iron. 

Pewter. A hard, tough, easily fusible alloy, originally 
consisting of tin with a little lead, but modified later 
by the addition of antimony, copper or bismuth. 

PhUiOsopher's Wool. The flakes of zinc oxide which 
rise from the yellow-brass alloys are termed 
" Philosopher's Wool." 

Phosfbob-Bronze. An ordinary bronze containing 
from 1 to 3 per cent P. The phosphorus ia 
introduced into the bronze generally as phosphide 
of tin, and imparts increased hardness, elasticity, 
etc. to the metal. 

Physical Properties of Metals, usually considered, are ; 
specific grairity, hardness, fusibility, volatility, 
tenacity, elasticity, elongation, ductility, malle- 
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aKlity, conductivity, fracture, flowing power or 

Tiscosity, and velding. 
Pickle. A batli of dilute acid for removing burnt sand 

from caetings, or to improve their colour. 
FiOELiKa, Dipping castings ; treating with acids. 
Pig. An oblong mass of metal, as pig-iron, pig-lead; 

ingot. 
Pig-Bkd. a sand bed arranged with a seriea of 

channels for running metal into ingots called 

pigs. 
PighIbon. Cast iron as it comes from the smelting or 

blast-furnace. 
Pig-Ikon Bbbaeeb. A machine few breaking np pig- 
iron into short lengths for charging into the 

cupola. 
Pni. A foundry term for a gate-pin or a flask-pin. 
PnT-EoASD. A strickle board having a pivot. 
Pinholes. Minute air-holes, which sometimes show 

on a casting after it has been machined. 
PiNOHBEOK. An alloy of copper and zinc, invented by 

Christopher Pinchbeck about 1700 ; much used 

in the manufacture of cheap jewellery. Oomp. : 

Cu 88, Zn 12. 
Pipe. A shrinkage hole, especially a hollow in an 

ingot of steel. 
Pipe Fowndri/. A foundry where the manufacture of 

pipes is a speciality. 
Pit. A large hole in the foundry floor in which heavy 

jobs are cast. 
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Pit-Head. The surfece of the groand at the month of 
the pit. 

PrrTET. Marked with little hollows ; nnsonnd. 

Planished Mgtal. Metal made smooth bj lij^ht 
blovra with a hammer. 

Plakt, ». Eijnipment ; tackle ; tools, v. To bed in a 
job. 

floater-Cast, A copy of an object obtained by pour- 
ing plaster of Paris, mixed with water, into a 
monld. 

Plartio Broszb. An alloy of copper, tin, lead and 
arsenic, lead ranging from 21 per cent, to 47 per 
cent. 

Flastio Metal. An anti-frietiou metal which retains 
its fluidity for some time, and works well with a 
soldering iron. Ex. : Sn 81, Cn 8, Pb 9, Bi 2. 

Plate Moitldiho. An economic process of moulding 
practised where there is a large quantity wanted 
from the same patterns. The patterns are fixed 
on a plate, which is interposed between the top 
and bottom halves of the flask in monlding. 

Plate- Walloper. A piece-worker at plate monlding. 
(CJolloqtdal.) 

Platfoem. The charging floor of the cnpola. 

Platirmm. One of the noble metals, insoluble except 
in aqua regia. White, non-tarnishing, very malle- 
able, dnctile and infusible ; largely used in technical 
and chemical mannfactares. Platinum is the only 
metal known aromid which glass can be fused, 
Q 2 
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and is iudispeiiBable in the mannfacture of electrical 
apparatus, sach as incandesceiit lamps. The metal 
JB now becoimng scarce. 

Platinum-Bronze. A hard, white colonrud bronze. 
Oomp. : Cu 43, Zn 22, Ni 30, Pt 5. 

Pldo, n. A conically-shaped piece of clay, which is 
fixed to the button of the bott-stick. v. To ping 
the tapping-hole of the cupola. 

Plumbago. Graphite ; falacklead ; foundry facing, 
which acts as a separator between metal and sand 
and ensnies smooth castings. 

Plump, To cast or let drop saddenly. See Gate : 
plump gate. 

Pocket. A cavity in a monld ; or a piece of tackle 
serying as an enclosnre for a projecting part of a 
pattern from which a monld is being made. 

Pooket-Peint. a print which is prolonged to the 
parting-joint of a pattern, and " stopped over " 
alter the core is fitted in its place. 

PouNG. A process in refining copper. The surface 
of the meteJ is covered with fine charcoal to 
prevent access of air, and a long pole of green 
wood is introdnced, when a violent evolution of 
hydro-carbon and other reducing gases takes 
place and removes the oxygen. Tarious tests 
are applied during this operation, as it is one 
requiring extreme nicety, the result of too long 
continued " poling " being " over-poled " copper, 
and the reverse " under-poled." 
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Pop-trATB. See Gate. 

Porous. Spongy ; metal which is permeable by liquids ; 
naBonnd. 

Pot. a crucible; a cast-iron.ladle. 

Pot-Metal. Ad alloy of copper and lead : a commoa 
cock-metal. 

PoaRiNO-FLOOB. In some foundries the monlds are 
made in a different part of the building from 
■where they are cast, hence pouring-floor. 

Poiinjaune (Fr.). Yellow brass. 

PsESS. A ramming machine for small moulds. 

PreBsare. " A thrust which is equally intense in all 
directions arotmd a point." 

pRicKEE. A sharp poiated wire, used for venting cores 
and moulds. 

Print. A projecting piece on a pattern which forms 
in the mould an impression for holding in place 
or steadying a cor& 

Phintlno (Am.). See Pimtmg. 

Pbom. Dabbers; projecting teeth or prickers on a 
loam-plate. 

Prove. To test, or mate a trial, as in setting a loam- 
board or centering a core in a mould. 

PuDDLiNQ. A process in the manufacture of wrought 
iron and steel. The iron is subjected to intense 
heat and freqnent stirring in the presence of 
oxidising substances to &ee it from imparities and 
some of its carbon. 

PuKTiKQ (Am.). Stamping : a method of closing the 
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poies of a mould which cannot be slicked. After 
the taciDg has been dusted on, the pattern is 
letunied to the mould and " punted " or knocked. 
See Beturn Facing. 

Q- 

Qdben'b MEIAJ4. Britannia metal : an alloy consist- 
ing essentially of tin, with a slight admixture of 
antimony, bismuth, lead or copper. 

Quu^tsilver. Mercury : so-called from its fluidity and 
its resemblance to liquid silver. 



E. 

Babble. A long iron bar or flapper, for stirring molteo 
metal in the reverberatory furnace. 

"Kab Ha' " (Sc). A reserroir for molten metal ; usually 
a large tank fitted with a sluice, daubed or lined 
with sand. This is a common makeshift where it 
is inconvenient to cast with ladles, or where the 
ladle capacity is too small. Robert Hall was a 
notorious glutton. See Gathering Metal ; Bam. 

Bade. A sloped bed of sand in which wedges and 
rough tackle are sometimes cast. 

Eadiua. The semi-diameter of a circle. 

Bag. A barb : an irregular fin or ragged edge 00 a casting. 

Bake. The inchnation of anything from a perpen- 
dicular direction ; angle. 
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Baeihg-Babs. Long round bars nsed for drawing tbe 
residnary coke, slag and metal, from a solid bottom 
cupola, after the cast. 

Bahher. a tool for ponnding the sand of a monld to 
render it compact. 

BAUums. Ponnding sand; an operation in mould- 
ing requiring judgment, the force of the blows 
being tempered to sait the varioos thicknesses and 
areas of sand in a monld. 

Bahuing-Blogks. Plaster or metal reverse monlds 
used in some classes of repetition work. See 
Block Moulding. 

Range. Originally a chimney rack ; now used for the 
whole fireplace. 

Baf. To free a pattern, and facilitate its removal from 
a mould, by a series of light blows. 

Bappd(q-Bar. a spiked bar, which is strnck to knock 
the pattern about. 

Bappinq-Plates. Iron plates, which are let into the 
faces of a pattern to effect the loosening of the 
same from the mould by rapping upon a bar 
inserted into holes in the plates. 

Battler. A tambling-barrel, for cleaning the sand 
from castings. 

Bat's Tail. A small, fine swab, tapered like a rat's 
tail. 

Receivee. a receptacle in a furnace or ladle for hold- 
ing molten iron and keeping it free from cinder, 
slag, etc 
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Eed Brass. Tomhac. Comp. : Cu 85, Zn 15 ; also a 
collective term for the TariooB alloys distingaisbed 
by hardness, and used for bearings of heavily 
loaded and rapidly revolving axles. 

Bed Metal. Cock metal ; steam metal. Ex. : copper 
64, tin 4, yellow brass 8, lead 1. 

Sed-shobt. Brittle when hot. 

Seduce. To bring to the metallic state by separating 
from impurities. 

Refiner. One who purifies metals. 

Befinino. The last process in the manufacture of the 
commercial metals. 

Befraclortf. Difficult of treatment, as fusion or re- 
duction. 

Befuse. Senm, dross, kish, scoria. 

Beoenerator. a device used in connection with gas- 
burning furnaces, in which the incoming air or gas 
is heated by being brought into contact with masses 
of iron, brick, etc., which have been previously 
heated by the outgoing air or gas — Siemens' pro- 
cess. 

Begulas. The name given by the alchemists to the 
metallic substances separated from other matter 
by fusion. 

Beuelt. To melt a second time ; to render metal 
homogeneous by remelting. 

Bepeat Work. Castings with a large number on 
order. 

Respirator. A gauze covering, for the mouth or nose, 
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to preveot some metal workers from inhaling 

noxions fnmee. 
Best. A stool or support ; a small beam or 

trestle. 
Eetdrk Faoiho. Facing suitable for light work or 

delicate impressions, leqniring the return of the 

pattern to the mould after being dneted over. 

The best return facing is a combination of light 

carbons. 
Bbtdbkb. Scrap metal returned from the dressing- 
yard ; home scrap. 
Beverheratort/. See Furnace. 
Rhodium. A rare metal ; obtained &om some ores of 

platinum, and largely used for pen points. 
Sib. A bar or ridge of metal which tends to stiffen a 

casting. 
SmBLtNOS. Befose ; hard worthless material left after 

riddling sand. 
Bis. To fit with tadcle ; to Arrange appliances. 
BisQEB. A malleable iron binder, which forms a loop 

over the binding bars. 
BiBEH. A feed head; an opening in a mould to allow 

air or dirt to ascend. 
BoAsrma. Submitting to the action of beat and 

air : a process by which most of the impurities 

in ores are oxidised and sh^ged off, as silicates, 

etc 
BoDDED (Am.). Fixed or stiffened with rods, as the 

wire through the centre of a core. 
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BoiXH)TEit Box. A moulding box which can be turned 

over. 
BoMANiuM. An alloy of Al 98, Ni 1. W 1. 
Bope Tarn. The best material for moulders' ewabs. 
BoTiEN' Book. A special sand largely used in some 

localities for cores and hollow-ware ; rotten sand- 
stone. 
BouoH Casiisq. a casting which has not been 

machined or tooled in any way. 
Bob-Stonb. a piece of sandstone, brick or emery, 

nsed by dreesera to rub off the sand adhering to 

the sarface of a casting. 
BuBBnra-BoABD. A piece of stick nsed for dressing 

loam monlds and cores prior to finishing with 

blackwash. See Gkinse. 
BuLOZ Silver (Fr. Argeni-Buloz). Sometimes called 

French silver. An alloy used by French manu- 

fiictnrera for articles formerly prepared from 

standard silver. Comp. : Ag 33, On 37 to 42, 

Ki 25 to 30. 
Bttmblkk. An iron barrel in which small castings 

are made to tub against one another by a rotary 

motion and clean the sand off; sometimeB called 

a tumbler or a rattler. 
BuNNEB. A channel for leading molten metal into a 

mould, ladle, or pig-bed ; also the metal left in 

the channeL 
Run. To fuse, to melt, to escape, as when a cmcible 

starts to ran. 
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Em Oct. A btirst or leak in a mould while it is being- 
cast. 

Bun Steel. Malleable iron castings. 

Rust. The film of oxide -whicli forms on iron when it 
is exposed to moist air ; hence, by extension, any 
metallic film of corrosion. 



: S. 

Sad. Sodden ; heary with moisture ; damp. 

Safe-Edge. The nncnt edge of a Bmooth file. 

Safe Sid£. On the right side ; snre. 

Sao. To sink in the middle ; to lose liimness ; to give 
way. 

Salamandes. See Scaffold, 

Sal-ammmiiae. Ammonitim chloride, used as a flux. 

SaJ-eni<fum. Acid potassium Bulphaie : an excellent 
flax for brass. 

Sand, Foundry sand is a variable article, or rather 
compound. All sands taken direct from the earth 
contain more or less vegetable matter, which burns 
out as soon as the molten metal strikes it. Tor 
this reason, facings and fireproof substances are 
added to divide Ihe particles or fusible element of 
sand. For heavy iron castings, loamy sand, old 
sand, and coal dust, are generally mixed for facing 
the mould. Core sand usually contains flour, rosin, 
British gum, or other binding material. No hard 
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and fast rules can be devised for mixing the 

varioiis qualities of argillaceoos or siliceous earths 

available for moulding ; the moulder mnst use his 

judgment, and consider the nature of the metal as 

■well as the weight of the casting. 
*'Sasd Artist" (Am.). A sarcastic term for a 

moalder. 
Sans-Bed. The sand-bed made by ramming about 

3 inches of sand on the bottom of the cupola ; an 

" open-sand " bed. 
" Sakdlbss Fiq-iron." Iron which has been cast into 

metallic ingot-monlda Sometimes called " chilled 

pig " ; " machine-cast pig." 
Sakd End. That part of the foundry where only sand 

moulds are made, as distinguished from the loam 

end. 
Sand Sifter. A machine for riddhng sand. 
Scab. An incrustation on the surface of a casting, 

caused by the metal washing away sand from that 

part of the mould. 
Scaffold. Au accnmolatioa of partly fused material, 

forming a shelf or dome-shaped obstruction above 

the tuyeres in a blast-furnace. 
SoAFFOiiSiNa. The term used when the alternate 

charges of coke and iron in the cupola get "hung" 

or wedged, so that the succeeding charges cease to 

fall down and melt. 
Scale. The film of oxide formed on iron and steel 

castings by annealing. 
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Sconce. The topmost piece of pftcking used in 
biodiug. 

Scorim. The scum or dross of metals. 

Scotch. To wedge, chock, or prevent from slipping. 

Scotch Cement. See Becmmontague ; Filling. 

Scrap. Spillinge : ixagmeuts of metal or defectiye cast- 
ings for remelting in the foundry. 

Scrapes. A tool for levelling off the sand in a mould- 
ing flask. 






i 



[ 



Scbbw-Clabp. 

SoBATCH Brush. A stiff ^ire bmsh for cleaning 

caetingB. 
Serew-Olamp. A clamp which is threaded and fastened 

with a nut. 
SoREENiKa. Passing foundry sand or coke through a. 

screen. 
Scum. Dross, scoria. 
Sea-Goal. See Facing. 
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■" Seak-up," To stop up the seams or joints of a mould 
with skilly or soft loam. 

SEAKCHiKa. Penetrating : as pbosphor-btooze is a 
searcbiag metal bnming into the pores of a 
mould. 

Seitino. a bearing for a core or a section of a mould ; 
print. 

Beetion. A division or slice of anything, or a repre- 
sentation of such. 

Sector. A part of a circle comprehended between two 
radii and the included arc. 

Segment. A part cut off from s figure by a line, ao 
the segment of a circle. 

SBaBEaA.TioK. The act of separating : as in the pro- 
cess of solidification of alloys, the heavier metals 
sink, or the less fusible metals set first. 

'Self-Delivery. The delivery of a pattern leaving its 
own core as distinguished from one which requires 
to be cored out. 

Set. To become solid ; to solidify, as metal sets. 

Shackle. A clevis, a loop fitted with s movable bolt 

Shaft. The handle of certain tools, as hammer shaft, 
rammer shaft. 

" Shaker " (Am,). An oscillating sand sifter. 

Shake. A ladle fitted with bars forged to a hoop for 
supporting and handling it. 

■Sebae Ibon. An attachment to the spindle used in 
loam moulding, and to which the loam board is 
fastened. 
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SHEA.THraa. MetAl slieeta used for slieatbing Teasels. 

Shell Pattekm. See Pattern. 

Shobi. Brittle : as cast iron is said to be hot short 
or cold short. 

Shobt Cast. A casting spoiled throagh insufBcient 
metal being poured into the nionld. Short-ran. 

Shore. To prop or support anything. 

Shot. Spillings in the form of small globular 
masses ; also ammunition, an alloy of lead 1000 
and arsenic from 3 to 8, Shot is prepared by 
letting fall, from a height, drops of lead into 
ifater ; and an addition of a small quantity of 
arsenic to the lead helps its solidification, and 
gives to the shot a more spherical shape besides 
hardening it. 

SsBiNKAaE. The dimension lost by contraction in 
metals while cooling. 

SHBiNsiNa Head. A body of molten metal, connected 
with a mould, for the purpose of sopplying metal 
to compensate for the shrinkage of the casting ; 
also called sinhinff head and riser. 

Sided. Twisted ; leaning to one side, as a core nn- 
eqoally divided, or a casting showing an uneven 
joint. 

Sidb-Edknxb. a runner, or gate, which supplies the 
metal by the side of the casting. 

gnjooN. A metalloid which is always combined in 
nature. Characteristically the element of the 
mineral kingdom, as carbon is of the organic 
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world. Acts as a softener in cast iron, and a 

deosidiser in copper alloys. 
Silicon-Bronze. An alloy of copper and silicon, with 

or without tin. 
SiLicoN-CopPEB. The most approved flux or deoxidiser 

for brass alloys. 
SiLVEB. One of the "noble" metals; whitest of all 

metals, and beet conductor of electricity. 
SiLTsn-BBONze. A German silver withont nickel. 

Oomp.: Cu 67-5, Si -5, Mn 18, Zn 13, Al 1-20. 
SiLTEBETiB. Another imitation silver alloy. Comp. : 

Al 94, Ni 2, Cn 2, Sn 2. 
SiuiLOR. A brilliant gold-like brass. Comp. : Gu 89, 

ZnlO-5, Sn -5. 
Sink-Hole. A cavity caused by the shrinkage of 

metal on solidifying : a draw. 
SiNKDia Head. A riser, from which the mould is fed 

as the casting shrinks. 
SizE-BiiCE. A measuring stick, to which loam boards 

are set and cores are made. 
Skids. A pair of bars which stretch across the mould- 
ing tub ; stretchers. 
Skills. Sand and water mixed to a soft consistence ; 

slurry. 
Skih. To clear the surface of molten metal. 
Skiuueb. a bent iron for skimming metals ; also the 

one who skims. 
SKiMuiHaB. Dross of metals, ashes, etc., from the skim- 
ming hole. 
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SEm-GrATE. A gate desigDed to enatue that the 
caating gets only clean 
metal. 
Ssra. To put on a thin ooat 

of loam. 
Skin-Dbt. Partially dried, 
Skinming-op. Patting the 

hist ooat of fine loam eKiM-QiTt 

on a core or monld. 
Slack. Small coal, or half-bnmt coat. 
Sl&oebnikg. Relieving parts of a caating to allow it 

to oontract freely. 
SsuLU. The metal which seta in the bottom of the 

ladles after casting, 
Slab-Core. See Cake; Cover-Cora. 
Slaq, n. The dross or recroment of a metal, v. To 

cleat metal from acnm. 
Sleek. To make smooth. (Am.) sliek. 
Sleeker ; Slicker. A tool for slicking moulds. 
Sling. A rope or chain for auspending a heavy body. 
Slip. Fine loam ; also called 

skinning -loam. 
Sltiffffish. Dull, inactive. Cold 

metal (colloquial). 
SuELTiNO. Fnsing ores for the 
purpose of separating and 
refining the metals. Snap-Fubs. 

Shap-Flase. A flask for email 

repeat work, the sides of which can open 
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binges and leave the finished sand-mould intact ; 
a portable moulding-box. 

Smuq. See hag. 

SoAFBTOHB. Talc : a hydrons silicate of magnesia. 

Soakage. Shrinkago. 

SoAEiNQ. Allowing molten metal to remain in the 
furnace after it is ready. 

Softener, Silicon, f^raphite, or any aubstence which 
has a softening inflaence on cast iron. 

Soji Solder. Plumbers' solder: Sn 1, Pb 2. 

SoLDSSB, To unite the surfaces of metals by means 
of a more fusible metal, which, being melted upon 
each surface, serves partly by chemical attraction 
and partly by cohesive force to bind them together. 

SoLDEBiKa Fat. Powdered colophony and sal- 
ammoniac 

SoLDERiKa Flitid, Prepared dilute acids: "killed" 
spirits, used to clean the surfaces to be soldered. 

SoLDiEBS. Pieces of wood, used for supporting bang- 
ing parts of a mould. 

Sow. The heavy runner which conducts the molten 
metal into the rows of moulds in a pig-bed ; an 
ingot runner. 

Spare, Metal over and above what ia necessary for a 
cast. 

Specifia Gravity. The ratio of the weight of a body 
to the weight of an equal volume of some other 
body taken as the standard or unit ; in considering 
solid and liquid bodies, water at 4° 0. is taken as 
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the standfod ; one cubic foot at this temperatore 
weighs 62-425 lbs. 

Sfeouluh Metal. A hard brittle alloy, used for mak- 
ing metallic minors, as reflectors of telescopes; 
osnally consisting of copper and tin, vrith a small 
proportion of arsenic. According to Boss, the 
best proportions are: copper 126'4, tin 58*9, 
i.e. atomic proportions. 

Spelter. The trade name foe zinc ; also applied to 
hard solder as spelter solder. 




Sfill-Tbocgu, 

Spieqeleisen. a fusible white cast iron, containing a 
large proportion of carbon (from 3 to 7 per cent.) 
and some manganese. When the manganese 
reaches 25 per cent, and npvards, it has a 
grannlar structure, and constitutes the alloy /erro- 
manganese, largely used in the manu&ctnre of 
Bessemer steel ; called also Spiegel and spiegel-iron. 
Spillinob. Scrap metal spilled during a cast 
Spill-Trodqh. a tray for catching spillings, used in 
brassfonndries. 

H 2 
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Sfilly. Coataining droes. 

SpntNiNa Metal. Aay malleable metal or alloy which 
can be sliaped into a hollow fotm by presaing 
against it with a smooth tool or loUet while it 
revolves. 

SPLnrraa. The method of dividing castings, as wheels, 
palleys, etc., and relieving them from tettaion by 
inserting plates in the monld to effect a separation 
in the act of casting. 

Speisa. A regains consisting essentially of nickel ; in 
assaying, a compound of a metal with arsenic. 

Spongy. Fall of cavities ; poroos. 

Spooh Metal. The name given to the standard 
(}ennan stiver put into cheap spoons. Comp. : 
Cn 50, Ki 25, Zn 25. 

Spotit. The orifice through which the metal flows 
from the fnmace to the ladle. 

Spraz. a series of castings or patterns attached to a 
central mnner ; or a branched runner made to dis- 
tribute metal in all parts of the mould. See G-ate. 

Springs. Monlders' brads for binding weak parts of a 
monld. 

Bpbinqee. a bent plate for steadying a core. 

Sphub. The hole through which melted metal is 
ponred into the gate and thence into the mould ; 
also the waste piece of metal cast in this hole. 

Sprue Cotter. A machine for cutting off spraes. 

Sf7. To look nnder the cope of a mould and ex- 
amine it. 
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Spy-Hole. Aa opening for looking into the furnace 
during the operation of melting. 

Stack. To arrange in piles: as to stack boxee, pig- 
iron, etc 

Stake. A piece of wood driven into the gronnd to 
stay or gnide the position of a cope or top part 

Staupiko. See PDNmro. 

Staso ; Stahgy. A piece of wire with a plate riveted 
on, and used as a support for a core in place of a 
chaplet 

Staple. A loop of iron or other metal meant to act as 
a stay. 

Stabs. Small star-shaped castings, made in very hard 
iron, and used in tumbling burels 
for cleaning the sand off castings. 

Stationaby-Bes. a permanent open- 
sand moulding-bed. 

Steam Metai. (Am.). Gun-metal 
suitable for boiler monntings. 
Comp.: Cu 86, Sn 7, Zn i , 
Pb2. ''*'* 

Steady-Pin. An extra long box-pin for keeping a cope 
in true vertical position while it is being parted. 

Steel. See Notes om Materials, p. 163. 

Steep Joint. A deep parting in a mould : a make- 
shift which enables the moulder to use a shallow 
top part for a deep joint. 

Sterro Metal. An alloy of braes and iron. Comp. : 
Cn Ho, Zn 41, Iron 4. 
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Stiffening Bar. A bar to prevent a pattern from 

warping. 
SnBBEB. A piece of wood, iron or plombago, need for 

agitating metab. 
Stop-up. To prevent the metal from rminiiig oat of 

th^ joints when casting. 
Stop-off. To close or fill in with sand a part of the 

monld not required for the casting. 
Stod. A rest, or small trestle. 
Straight- Ed^e. A board used to ascertain whether a 

line is straight or a rarface even, and for drawing 

straight lines. 
Strain, The terms atrain and stress are sometimes 

used sjDonjmondy, but there shonld be this dis- 
tinction : strain is the alteration of form caused by 

force ; stress is the force operating and tending to 

prodnce strain. 
Straps. The leather straps used for lifting cores into 

the monld. 
Stbeaeed. A defect in cEcstings dne to the careless 

application of blacking. 
Stbetcheb, See Skids. A distance piece, to keep a 

sling from chafing the work. 
Stbickle. a board for smoothing the sorface of a core, 

or for striking off superfluous sand or loam. 
STBiFPDia Plate. A device which is used on some 

moulding luacbines, to permit of deep lifts bang 

made without breaking the edges of the monld. 
Stbohq Samd. Milled sand, or rock sand mixed with 



D,g,t,.?<i I,, Google 



DtCnONART. 103 

loam : sand which resists the cntting action of 
metal and does not scab easily. 

Stud. A cbaplet, nail, or metal support. 

Sublimation. The deposit of a solid &om a state of 
vapour. 

SnLEY Ladle. See Notes on Appliances, p. 146. 

SuLLAQE. The scoria on the snrface of molten metal 
in iLe ladle. 

Sulphur. A non-metallic element which is eiteDsively 
diffused in combination with the metals. The chief 
ores of silver, lead, zinc, antimony, etc. are sul- 
phides. Sulphur ia an undesirable element in 
metals. 

"Sun About." See Foundry Patusss, p. 114. 




Swab, n, A chinse, or a rope yam rat's tail, used 
for damping the edges of a mould and for black- 
washing V. To wash over or make moist. 

SWB.4.T. To liquate ; to unite by heating after the 
application of solder. 

Sweep. A movable templet for shaping moulds in loam. 

Swedish Charcoal Iron. Probably the purest com- 
mercial iron. 
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SwELLiKO. An enlargement on the Borfiice of a cast- 
ing cansed by stresa, or a soft place in the mould. 

Simvd. A ring turning on a staple ; the trnnmons of 
a moiilding-box. 

Sijmlol. An abbreviation for the name of an element, 
and coueisting of the initial tetters of the Latin 



Table. A list of mixtures or charges. 

Tacklb. Plant ; apparatus required to produce caat- 

ingo, as core-irons, lifters, etc. 
Tacky. Sticky, adhesive : as vhen a core has been 

i.evrly blackwashed. 
Talc. A soft mineral, of soapy feel, used as a bond in 

plumbago facings. 
Tally. To keep count, or check off. 
Tap, v. To draw off metal from a furnace by ptprdng 

the breast. 
Tappikg-Bab. A pointed iron bar for removing the 

clay-bott when it is desired to tap the metal in 

the cupola. 
Tarnish, v. To lose lustre. 
Teeh, v. To poor or cast metal. 
Tkehino-Box. a hole in the floor about 2 feet deep, 

with sand spread over the bottom, for pouring 

crucible steel into ingot-moulds. 
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Tbupsr, v. To moisten to a proper consUtency : as 
sand or loam for monMiDg ; to harden metala hy 
chilling, as ateel ; or by alloying, as bell-metal, 
pewter, etc. 

Tekplbt. See Sweep. 

Tenacity. The greatest longitudinal strength a sub- 
stance can bear without tearing asunder : tentHe 
strength. 

" TsBBi. Flaee." a trade name for eoapstoue, or 
" white plumbago." 

Test B&b. A bar of metftl Csometimes attached to the 
casting), whidi most bear certain tests, chemical or 
physical, before the casting is accepted. See Notbs 
ON Test Bars, p. 211. 

Thebmal Tkst. a severe test which is generally 
applied to locomotive wheels. A certain quantity 
of molten iron is poured round the outer circum- 
ference of the wheel, and allowed to contract 
upon it. 

" Thermit." A mixture of ferric oxide, aluminium and 
barium super-oxide, which on ignition develops 
intense heat By the application of " Thermit " 
(as desciibed in FeUden'a Magadne, December 
1900), steel can be welded, and highly refractory 
metals like chromium and manganese can be re- 
duced in a state of purity not obtainable hy the 
ordinary processes. 

THioENEESiNa. A method of moulding by putting a 
thickness of sand, clay or loam, upon the core 
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when theiG is no pattern, or npon the tnonU whea 

there is no core-box provided. See Boss. 
Tiers. Irons fixed on the handles of box parts ta tie 

them together. Also called Tie-roda. 
Tib Wibe. Annealed iron mm, thin and pliable. 
Tierb-Aboent (Fr. one-third silver^ An alloy of 

Ag 1, Al 2. 
Tile. A furnace cover. 
Tin. A soft, white, crystalline metal which enters into 

many of the alloys. 
Tnt Crx. The creaking noise produced by a bar of tin 

when bent. 
Tttanium. An alloy of tin and copper used for 

pewter-ware, 
TouBAC. A cheap gilding metal used for common 

jewellery. ReA brass. Comp. : Ca 86, Zn 14. 
Top-PiiiNT. A print placed on the top of a pattern to 

guide the core into its place. 
Torched JfouLD. A mould over which a torch has 

been held to close the pores. This is the practice 

with fine tir&aswork which cannot be faced in the 

ordinary way. 
" Tote-Bos " (Am,). A box or pail for carrying loam, 

blackwash, etc. 
Trammel. A beam compass, nsed in drawing arcs of 

circles, or 88 a divider. 
Tbaupinq or Tfeasimq is a method of ramming which, 

when thorougbly nnderstood, is of great value to 

the moulder, owing to the fact that upon an equal 
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Ihickneea of sand, a man's weiglit applied at every 
portion must result in an equal depreaeion all 
over, and tlius produce a rammed enrface of 
equal denraty at every part. If this operation 
is not performed with judgment and care, the 
casting will most assuredly betray the moulder's 
ignorance or neglect ; alternate heavy and light 
treading bein^ iinmiBtakablj revealed by the 
nndnlating appearance of the castmg's snr&ce. 
— BolUnd. 



FOCHDRT "TOTI-BOI." 

Tbanbplantiko. Drawing the pattera out of one 
part of the Door or flask and bedding it in 
another. 

TsANSTEBBB Test. The transverse breaking weight, 
i.e. the strain necessary to break a bar of a 
given section placed between supports 12 inches 
apart. 

TBEASiKa. Bamming with the feet. See Tramping. 

Tresilea. Movable supports ; the supports on which 
loam cores are turned. 
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Tbickx. a donbla-eQcled Blicket for boahea or roooded 
surface^. 

Trowel. A tool uaed for smoothing a mould. 

Trunnion. A jonroal on the sides of boxes to enable 
them to be rolled over while suspended on the 
crane. 

Tdb. The trough in which brass-moulders ram up 
small moulds. 

Tdcsimo, Pressing the sand close against the pattern 
or round the soldiers. This is generally done with 
the fingers before using the rammer, but only in 
places inaccessible to ordinary ramming, as for 
example near the under portions of a pattern 
which is being bedded in. 

TuMBLEB. A tumbling barrel, rattler, or rumhler. 

TuMBLDja Core. A core with a double parting, and 
whicli can be turned over with the mould. 

Ttin^aten. A rare metal, very hard and infusible, used' 
in steel making, and in a few of the modem alloys, 
as Wolframinium. 

TuRxovEB Board. A face board on which plain 
patterns are laid while the drag is being rammed 
up, after which it is turned over. 

Type Metal. An alloy used for making type, stereo- 
type plates, etc It consista essentially of lead and 
antimony, with occasionally a little tin, nickel oi 
copper. Comp.: Sn 80, Sb 20. 
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u. 

nin)EBCUT. A patterQ is said to be undercut when 
those portions which are lowermost in the mould 
have larger dimeosions. The nsnal methods of 
dealing with undercuts are loose pieces on the 
pattern, or drawbacks in the mould. 

"Up." See Foondry Phkases, p. 114. 

Up-end, V. To set on end. 

Uranium. A metal of the chromium group, and with 
similar properties. 



V. 

Veins. Small cracks in a mould, which produce veins 

on the canting. 

Yent. An air passage, intended to carry off the gases 
produced in moulds and cores when brought into 
contact with the molten metal. 

Vekt-Wire. a pricker, for piercing sand moulds and 
cores, to facihtate the egress of gases formed at the 
time of casting. 

Venus Metal. An alloy of equal parts of copper and 
antimony, so-called because of its beautiful pink- 
violet colour. The mntal is too brittle to be of anj 
commercial value. 
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Vebde Antique (old ^reen). A procese for imparting 
a green fioisL to brass and copper goods. The 
articles are cleaned thorougblj from grease, 
finished with a scratch-brush, and dipped in a 
solution coosistiog of: vinegar, 1 qoart; sal-am- 
moniae, 250 grains ; common salt, 250 grains ; 
ammonia, ^ oz. When taken out of the liqnid a 
green froth begins to form on the surface; this 
has to be spread with a camel-hair brush, then 
dried with a second brush. Allow 24 hours 
before putting on another coat, tbeu lacquer. 
Three or four coats giro a deeper colour. 
Verdigris. Acetate of copper, or " copper-rust." 
Virgin Metal. SuperGned metal Ex. : virgin zinc or 
spelter. 



W. 

Washed, Worn away by the action of the metal at 

the time of pouring. 
Wabhkd CJokb. Coke which has been pnriSed by 

washing. 
WABEiNoa Brassfonndry tailings, i.e. ashes which hare 

been ground and washed, leaving the small scrap 

metal behind. . 
WiaTE. Loss in melting metals. 
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Wa8T£B8. Bad castings. 

Wastb Blooeb. Plaster blocks, which bare Borred 
for making leveised moulds, the waste blocks 
being ntmmed directly on the pattern. See 
Block Moulding. 

Water-Gilding. The process of gilding by the appli- 
cation of an amalgam of gold to thA surface of 
metals ; the mercury is driven off by heat, and a 
thin coating of gold remains. 

Water Tdhblbb. An iron barrel, usaally wood-lined, 
in which brass castings are packed with coarse 
sharp sand and water. After reTolving some time, 
the castings are taken oat, washed in cold water, 
then plnnged into hot water, taken out and left to 
dry. 

Weathering. The wearing action of the atmosphere on 
iron or other metal. 

Wedge, n. A piece of metal thick at one end and 
tapering thinner towards the other, v. To fasten 
or tighten anything. 

Wbiqhtb. Pieces of iron for weighting down monlds. 

Wexl, The lower part of the furnace into which the 
metal falls. 

" Wet " Pot-Metal. Pot-metal saturated with lead, 
so that it separates from the alloy as it cools. 
Any pot-metal alloy containing over 28 per cent 
lead is classed as " wet " pot-metal. 

Whttk Brass. Aa alloy of copper and zinc. Oomp. : 
Ou 45, Zn 55. 
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Whitb Ibok. a very hard iron, contaimDg a large 

percentage of combined carbon, and hariug a 

small whitish crystal in the fracture. 
White Metal. Any white-coloured nietiil, as pewter, 

Britannia metal, etc., bnt specially in recent years 

anti-friotioQ metals. 
White Navy Bbomze. A good quality anti-friction 

metal. Ex. : Sn 78, Pb 16, Sb 3, Co 3. 
White Toubag. Comp. : Cu 75. As 25. See 

Tombac. 
" Whibtlkr." a small riser used in light thin castings, 

so-called because of the noise made by the air 

escaping in the act of casting. 
"WiNDBAOs." The playful moulder's term for the 

bellows. 
Wind-Gau^e. A gauge indicating the pressure of 

bin at entering the cupola. 
WoLTRAMiNiuM. An alloy of Al 98, On 1, W 1. 

Registered by the British Alnmininm Company, 

Limited. 
Wootz. Indian steel ; supposed to be an alloy of steel 

with small quantities of sUiciaiu and alumininm. 



X. 

X or X on a pattern nsually indicates something re- 
quiring attention : as some loose piece, or a screw- 
nail that requires to be undone, etc. 
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Y. 



Yard. An enoloeare for storing foundry materials. 
Yeixow Bribs, or Yellow Mbtal. The common 

alloy of braaa, i.6. Co 66 ' 4, Za 33 ■ 3. 
Yoke. A croespiece connecting two legs of a sling ; a 

shrond. 



Z. 

Zine. An abundant blnisL-wliite metal, malleable when 

heated. 
Zine-White. Zinc oiide. 
Zonk. A girdle or belt. See Melting Zone. 



"t-" oft,; 
UNIVERE 
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A SYNOPSIS OF 
FOUNDRY PHRASES. 



WoBEHEN acquire habits of speech and address wbicti 
are only fit for nae in the workshop. Factory " tele- 
graphese " is as universal as the homy band ; and a 
aign eTBD may be made to convey a world of meaning. 
This is as it should be, for good workmanship does not 
depend on fine speeches. There b no time for " kootoo- 
ing," ot eichanging civilities, in a foundry where work 
IB timed on the hypothesis of everything going like 
the proverbial marriage beil. Alas! it is not always 
plain sailing in a foondry ; mishaps are plentiful, but 
fortunately, they are not often disastrous. There are 
nuiny difficulties; but few that are insurmountable. 
Gonvereation in the foundry is necessarily brief, often- 
times brusque, and generally of the importunate stamp 
which is wound off in deliberate monosyllables. 

The reasons for these peculiarities are evident to 
anyone acquainted with foundry practice. Foundry 
tools pass from man to man, and are called for when 
required ; moulders work very much " on their own," 
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and have to call for help at critical parts oF tbeir work; 
Oiej are also largely dependent on unskilled help for 
work reqniring dexterity and nerve. These things do 
not conduce to smooth talk, and are at the root of 
the seeming rnlgarity of foundry colloqoialisms. 

Helling Ratio. The ([nantity of fnel required to 
produce a given quantity of iron, in a fluid con- 
dition, suitable for the work to be cast. 

Setting-point. The freezing-point of a metal. 

Bear a hand (Am.). To aBaist without delay. 

The blackwash will do the rest. When a dry- 
sand moulder is convinced that he has put enough 
finish on a mould, he not infrequently uses this 
phrase ; meaning, the blackwash will hide small 
defects. 

Shut the dooTB and windows. Said in irony 
when a moulder turns out a casting with abnormal 
fins. 

All cast ap. All the work ready has been cast , none 
short or. left over. 

Blow her down. An order for the cnpolamau to 
finish melting. 

Who had the half-inoh? To a moulder this is 
quite a familiar and coherent qneetion. He hears 
it everyday in all tones of voice. The half-inch 
riddie is really what is being sought, and it ia 
thoroughly understood and read into the question 
as pnt 

I 2 
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Boat np the famace. The capola tender controls 
the anppl J of molten metal by tapping and hooting 
vp the famace, according as there is a need for it 
in the foundry, or the cupola. The boat is simply 
s clay stopper or cone on the end of an iron rod. 
To " misB the hoot," is to allow the metal to escape 
after haring tried to ping up the tapping-hole. 

Iron to iron. That process of binding work in the 
foundry, by which the most unyielding and satis 
fitctory rigidness and security ia obtained. 

Ligbt the vent. An order generally given at the 
crucial moment of casting, to relieve the mould or 
core from the pressure of gases generated by the 
ioruBhiiig metal. 

Daub the ladle. To prepare the ladle by lining it 
with &eeh sand or loam, so that the molten metal 
may not attack the shell. 

Oive it a dry-sand finish. Literally, " Don't be 
eo particular." Dry-sand moulders are said to 
slick their moulds tpith a hag when they come out 
of the stove : hence dry-sand finitsh. 

Flop it in. When dull metal is used for light cast- 
ings, it is necessary to force it into the moulds 
with a rush so that they may be completely filled. 
Bush it in means the same thing. 

Brick about. In some loam jobs it is necessary to 
bnild with soft bricks (i.e; loam bricks) ; other jobs 
can be built altogether with bard bricks (common 
bricks) ; others, again, are built np with some of 
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each kind, in Bach a v/aj that the soft brickB can 
be cull oat or " Blackened " after the job is cast. 
This last style of building is called " brick about." 

Biick and Bond. A bricklayer's term, which has 
foaud its way into the loam end of the foondry, 
implying that the bnildipg is bonded at regular 
intervals or coarses. 

MisB a Brick. This is done for the pnrpose of 
leaving a space for the vent. Ashes are tilled into 
the vacancy. 

OaBt on the Bank. To make a easting on a elope 
or declivity. 

Cast on the Flat. To cast a job borizontaily. 

Cast on End. To cast peipendicalarly. 

Lower a Tooth. This term is not indigenous to the 
foandry, hot it is very frequently used when the 
crone is required to be merely moved. 

Sun abont. la dosing boxes, the moulder makes a 
habit of twistiog the top part from left to right, 
which 18 called " towards the Sun," so as to avoid 
irregularities along the joint of a casting. The 
sailor coils a rope " towards the Sun." 

Up I An exclamation used at the finish of a cast in 
order to let the caster know that sufficient metal 
has been poured into the moald. It is sometimes 
important that pouring should cease as soon as 
the metal appears in the risers ; " swells " and 
" bursts " are common reenlts of neglecting this 
order. 
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All Up. Finislied ; exbausted. All clear. 

Let It go and chance it. A common phrase when 
there is a doubt sboat a monld or a core being in 
perfect condition for casting. Sometimes they 
tarn ont all right, but if (he joh is orgent the 
careful moulder leaves nothing to chance. 

Pour slow or youll be short. To pour a mould 
ehott is the moulder's bHe noire. When it ia 
apparent ttiat be is going to risk the spoiling of a 
mould, this ironical injunction is UBoally thrown 
at him by some of bis mates. 

When you may. A phrase which intimates to the 
leading hand <m a job that all is ready for the next 
move. 

Steady off one. The moulder calls for help as he 
needs it, and also for as many hands as he requires ; 
thus, it is a common thing to bear " Lifi off 
four," " Turn over iteo," " Part three." All of 
these refer to the handling of boxes. 

Spy one. Someone is wanted to look under a box and 
see that the mould is intact until it closed. 

Bed it In. "Bedding in^" is a moulding process 
whereby a bed of sand conforming to the shape of 
tbe bottom or underside of tbe pattern is pre- 
pared, and tbe pattern knocked down on it. 

Knd of the Blow. The " blow " is an operation in 
tbe Bessemer process. Tbe end of the blow is 
tbe period in which the iron in the convertei is 
ttansformed into steel. 
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EBtimated Weight. The theoretical or calenlftted 
weight. A dfiTiatioD of 5 per cent, is allowed io 
Govemmeatal speoitioations. See Rdleb and 
Tables, p. 185. 

Cast before the damp strikes back. Many 
greensaiid jobs are skin-dried, and it is necessary 
to cast Bach moalds as sdod after they are closed 
as possible. II' they were allowed to remain oTer 
for some time, the heat on the surface wonld have 
a tendency to draw the damp from the sand, 
inwards, and spoil the casting. 

Found it hard (Am.). A steel foundry maxim. As 
a rule moalds for steel require to be rammed 
harder than for iron. 

Skinuner here. A call for someone to skim the 
ladle while the job is being cast. 

A steep joint. When the moulder has a pipe or 
other casting requiring to be parted in the middle, 
and cannot find a pipe-box to suit it, be uses a 
flat top part with the bars, and makes a deep joint, 
rnnning from the leiel of the foundry floor to the 
centre of the pattern. This is a common make- 
shift in jobbing fontidries. 

Cover np. When iron is spilled at a cast, the order 
is to cover up, and keep the beat from the men 
round the ladle, and also to protect their feet. 

A day wl' "Rabble." {Se.). A day at "bums." 
A faceti^os phrase iu ijcotch foundries. 

The carriage waits, my Lords. This is another 
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example of foundry hnmonr. The carriage is 
a truck for holding work which has fco be dried in 
the stove ; it is loaded shortly before stopping 
time, in (he eTening. In many of the foundries 
the carriage is puBhsd into the stove by the 
labonrers, assiBted by the moulders. This is the 
call for moulders to help. 

Entered! Landed! Started! These three words 
are used in fitting moulds requiring the crane, 
and mark progress in each a way that the moulder 
in charge of the job knows what order to gtre 
the crane-man. 

Fill in. The moulder's call to the labourer to fill in 
a course of sand, 

A rap. Someone is wanted to rap a pattern while it 
is being drawn. 

Seam np. To loam ap the seams or joints of a box, 
and prevent the metal from rnnnmg ouL This ia 
a very necessary precantion, especially with wooden 
boxes, which are liable to warp with the heat, or 
get burned with the metal. 

Eight Ounce Hetal. Many of the standard brass 
alloys are referred to ia the foundry by the 
number of ounces of zinc added to the pound of 
copper, thus : Muntz's metil is known e.3 12 oz. 
ttKtal, yellow lirass as 8 oz. metal, dipping metal 
as 3 02. metal, brazing metal as 3 os. metal. On 
the other hand, sheet metals are graded by the 
nnmber of ounces they weigh per square foot, as 
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for example, 16 oz. Mantz sheet, 26 oz. sheet 
copper, etc. 

Crossing the CourBe. Means to break the joints in 
bnilding a loam monld. SucceSBiTe courses nre set 
80 that each brick shall be equally divided upon 
the two bricks on which it is laid. 

Binding the Course is laying one row of bricks 
end in, to rest on the inner and outer coaree. 

Levelling the Bed. ]n making an " open sand-bed " 
it is of first importance that it should be " dead 
level." This is accomplished by means of three 
straight-edges and a. level. First, one of the 
straight-edges is packed until it agrees with the 
level ; the other is then eet at the required dis- 
tance, and, by means of a parallel straight-edge, 
each of the ends is made to agree with the level. 
The sand within the two straight-edges is then 
tramped or pressed to the required density, leav- 
ing it full, so that by applying another straight- 
edge, long enough to reach across, the superfluous 
sand may be strickled off and leave a level bed. 

Weighting down. This is an important operation, 
requiring good judgment and ability t^' calculate 
the lifting force of fluid metal over a given area, 
in moulds which cannot be bound, clamped or held 
down securely by any other means than dead 
weight. Liquids exert pressure in every directioo, 
and molten metal influenced by gravity alone 
presses in all directions. The pressare per square 



D,g,t,.?<ib, Google 



2 rOtniDBT NOUSNGLATUBK. 

indi is always proportionate to the depth. The 
total pieesnre is the amount per aqnare inch mnl- 
tiplied into the area. Reduced to a formula this 
wonld appear as P^WxH xA, where 
W = the weight of a cubic inch of metal ; H = 
the head in inches; A = area of the casting in 
sqnare inches ; F b pressure in Ibe. per square 
inch. 

Example. — A plate 3 feet square, cast with 
12 inches of a head. 

*26 Weight of cubic inch cast iron. 
12 Head in inches. 
3^ 
" X 36" = 1296 Area in square inches. 



624 
312 



4043 '52 = Pressure in lbs. per square inch. 

Note. — This is the actnal pressure, but it is 
customary to allow extra in weighting down, to 
overcome the increase due to fins and the height 
of the ladle abore the runner-lws. See Neave's 
Eule, page 194, which gives 4320 lbs. as answer 
to abore example. 
Lost HiB Block. In bedding-in work requiring 
ohaplets a chaplet-block is placed at some distance 
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below the bed prepared to receive the pattern, to 
act as a solid obstmction to the cbaplet Btem and 
Bupport the weight of the core when it has been 
eet to the required distance. The moulder, by 
carelessly ramming the drag, may displace this 
block ; when he comes to fit in the chsplet he 
will discover that he has " lost hie block." The 
phrase has become a proverb in the foundry, aud 
is applied to anyone doing a stupid action. 

Keep the Head fall. In pouring work it is always 
desirable that the runner-head sboold be kept 
full, so that no air or dirt may be drawn into the 
mould with the metal Ituuner-heade are gene- 
tally made with a gentle slope, deepening towards 
the runner, to assist in cariyiiig out this injunction. 

Oathering Metal. " If three or four ladles are nsed 
for pouring a heavy casting, the metal is said to 
be gathered in that number of reesels. If a dum 
is constructed to collect all the metal required 
from several cupolas it is gathered in the dam. 
It is common in some places to supplement the 
regular melting in the air furnace by simultaneous 
melting in the cupola, transferring the metal from 
the cnpoU to the bed of the air furnace as fast as 
it melts. In the latter instance the metal is 
gathered into the air furnace, which, if suitably 
coQjtracted, is assuredly the beet method of col- 
lecting metal in large quantities." — Bdland. 

Piiven Home. Wedges are said to be "driven 
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home" when the blows of the hammer ring on 
the air, or when the space between the wedge and 
the sconces is solidly packed. 
HaTd-np. In fitting cores or sections of a monld it is 
essentisl that the abntting sorfaces should be as 
close tf^ether as possible, otherwise fins, and an 
nneqoal division of the thickness of metol, wonld 
resnlt 8neh pieces are said to be "hard-np" 
when they will not yield to further pressure in 
the direction of the joint. 
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MAXIMS FOR MOULDERS. 

{adapted prom well-known proverbs.) 



1. A bad moulder might make a good baker; if 

be coDtimied to make bad onee, he could bu 
made to eat them. 

2. A good mender is always a good motddor. 

3. A tool in the hand is worth two in the aand. 

4. Always have a stand-by in cnse you "miss the 

hoot." 

5. Better a da than a cmab ; better be sore than 

sorry. 

6. Better a bum than a bad casting. 

7. Cast in haste, increase the wasle. 

8. " Chance-it " is dead ; " ^ort-cast " killed him. 

9. Cleanliness is next to cleverness in monldiag. 
10. Dirt and damp can make or mar a mould. 



D,g,t,.?<i I,, Google 



126 FOtJHDSX MOUEKCLATOBB. 

11. Doll metol makes dnll moQiders. 

12. If fins were onl; wings, some castings would 

need slinffs, and ringB, and tkivga, to keep 
tliem in the foundry. 

13. Keep " soldien " to the front, and well under 

cover 

14. Make year taark, but mind where yon made it. 

15. Make your plans to suit your plant. 

16. Manners make a man ; methods mark the 

moulder. 

17. NoTor prophesy till you know ; be cocksure 

when yon see the castings. 

18. Nothing beats a &ir divide. 

19. Some moulds are like penny-piee, fitter for pork 

than pig-iron. 

20. Spare the swab and sare the job. 

21. Take care of the ramming, and the cramps will 

take care of themseWee. 

22. When clay is cheap castings are dear. 

Too much clay is as bad as too little clearance. 

23. Weight tells well ; the want of it tells just as 

well. 
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24. Work for We and earn jour money. 

25. Toatli or age is bat a etage ; both straggle in 

the fonadries. 
Good moulders get their work and wage ; the 
lad ones get the eaudriea. 



For want of a nail a comer fall off; 

For want of a comer the core came away ; 
For want of a core the easting was " off " — 

And this kind of work I find never does pay. 
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NOTES ON FOUNDRY PRACTICR 



MOULDEKS AHD MOULDING. 

It is no esa<;geratioii to say that there is no craft more 
&scinating to the noTice, or more deceiviDg to the 
onlooker, than monlding. The work looks simplicity 
itself, and the densest mind can always grasp the fact 
that when finished and filled with molten metal, the 
casting should conform to the shape and configuration 
of the mould. But, alas, this is not always the case. 
How often hare we seen castings distorted, fraclnred, 
crushed, blown, eti-. come from monlda which were 
models to look at. This is where a wide knowledge of 
the art comes in handy, for then one is able to arrive at 
some conclusion as to the cause of such nnlooked-for 
and untoward happenings, and guard againat them in 
the future. Most mooldera have only their own paltry 
experience to gnide them, and they content themselves 
irith being adepts at one particnlar branch of moulding, 
or one special class of work. No matter how wide a 
man's experience may hare been, he is always able to 
gain something by other people's experience, if he is a 
capable tradesman — sometimes even from people who 
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have no knowledge of or conueetioa with the trade 
whatever. The common conception of a moulder is a 
ematty, sweaty, eneep-iikemdividnal of low intelligence, 
who is able to stand up to nnlimited heat and hard 
"graft." When we speak of a monlder, in the induB- 
trial sense, we generally mean a tradesman who makes 
castings in iron ; it has been the custom from firae 
immemorial to particnlarise those tradesmen who cast 
in other metals, such as brass-monlder, type-fonnder, 
steel-monlder, etc. There are also nnmerona sab- 
divisions of the craft, as stove-founder, pipe-founder, 
bell-fonnder, etc We may say in passing that brasa 
and iron-moulders have much in common in their 
business, but there has been an unfortunate spirit of 
jealousy and antagonism brooding over them here for a 
long time, and we hold there is no need, nor indeed, in 
the modern industrial conflict, room for any such 
feeling. Moulding is an art, and, like all true art, it 
is acquired by the sense of touch and feeling. " Sand 
Artigl " is a terra of derision which has been coined by 
Americans given to sarcasm, but if a moulder is what 
he should be, the term is his true designation, quite 
independent of the metal he happens to manipulate. 
And " Sand Artists " are not so rare as many people 
imagine ; we have learned of a moulder (who was also 
a bom artist) who could put as much genuine art, both 
constructive and ornamental, into a common core-iron, 
as ever designer knew, and at the same time get through 
his work in good time. 
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To tli6 uainitiated, the art of moulding is full of 
mystety, and, to be &ank, many monlders, themselrea 
clever enoagh tradesmeD, belp to make it still mora 
mysterious tbrongh not having a proper knowledge of 
its rules, or by their inability to give a coherent state- 
ment of them. 

For example, if yon go into a jobbing fonndry, 
present a drawing of the simplest machine part to the 
moulder, and ask him if there is any speml vay in 
which he would prefer to have the pattern or loam- 
boards made, ten chances to one he wonid be unable to 
distinguish even the contoor of the casting, and if he 
happened to be one of the few who know » drawing 
from on exercise in Chinese, he would not be able to 
measure np the plant required for tbe job until he 
saw the pattern or boards. This is no exaggeration, 
and is only one instance of the need for technical train- 
ing being pressed upon the budding tradesman. 

Again, ask the average moulder to account for a bad 
casting : more than likely he will tell you be doesn't 
know bow to account for it; or, if he doesn't wish to 
appear stupid, he will say he thinks it must have been 
dae to so-and-so, or because of 8uch>and-sach ; tbe 
answer is always indefinite, never a settled conclnsion. 

Then, how many moulders can give even an ap- 
proximate idea of the weight of a casting ? It is only 
1^ &miliarity with castings that he is able to make a 
guess at the estimated weight — always rather over than 
onder, or on the " safe side," as he calls it. No self- 
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respecting moulder who wished to be true to the tra- 
ditions of his trade woold ever dream of totting it np, 
yet in his own way he does a deal of calcnlating, as 
when allowing for contraction, he says this will have to 
be slackened, or that will reqnire to be " fed," and bo on. 
Now, it is jnst as necessary for the moolder as it is 
for the engineer to study sections, areas, pressnies, and 
all the other dry-as-dust data which have been for- 
mulated for arriving at a correct knowledge of things. 
Why should the moulder's part of the work be done 
by goesswork, oi by any similar slipshod method? 
Moulding is a science as well as an art, and it seems a 
hard thing to say that the average moulder knows 
literally nothing of the scieuoe, and only so much of the 
art as will enable him to earn a livelihood at flie common 
jobs in the foundry. How far this is true is only knovm 
to those who have travelled through the shops in the 
rarious competing industrial countries. Whether it is 
for want of inclination, opportunity, or intelligence 
to grasp the laws of mechanics — laws which the 
moulder, in common with all other tradesmen, observes 
in carrying on his daily operations — the fact reminns 
that there is a deplorable want of knowledge regarding 
the cause or effect of the various actions involved in the 
everyday work of the foundry. It ia not the want of 
thinking power, but the want of having the thoughts 
properly directed, that is to blame for this state c^ 
affairs. If one tithe of the brun-racking thought that 
is from time to time expended in rigging up temporary 
s2 
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arrangementB for carryiDg on jobs in iho foundry was 
given to the principlea anderlying and governing sueli 
arrangements, the battle would be won for scientific 
moulding, and the day of bapbazaid foundry practice 
would be doomed. Ab it is, makeshifts, patching, and 
temporary success are the order of the day, and are 
abont all that are looked for from the ordinary moulder. 

It goes without saying that the best tradesmen are 
those who can see the end from the beginning, who can 
have a job moulded in their minds before putting a 
hand to the tools. Half-an-bour spent on studying a. 
job, or in mentally measuring up its pointe, is often 
better than half-a-day's work at it on the rush. Thi» 
habit -of "rushing things through " is the one great 
blemish of modern foundry practice. There is no time 
to think, or to weigh the proa and cons of how a job 
can best be done. The foundry seems to be smitten 
more severely than other departments with the fever 
of excitement and hurry, and in most foundries one or 
two men who are expert in different branches are kept 
for the purpose of " horsing on the work." These men 
know their way about a particular class of work, say 
marine work or stoves or tools ; they make the pace, 
the others have to follow in their wake. 

Let it clearly be understood that we ,are not depre- 
cating the expeditions ontput of good work in the 
foundry, but only the system which prevails of getting 
things done anyhow. You don't catch the pattern- 
maker or the machinist doing his bit on these lines. 
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It ia a well-knowo fact that in timing a bteak-down job 
tbe manager never takes the foundry into accotuit no- 
lesB it happens to be either an intricate or weighty 
piece. The patternmaker giyen in the quickest time in 
which he can do bis part of the repair, tbe machinist 
and tbe fitter do tbe same, but tbe moulder is seldom 
consulted in tbe matter, the time for moulding being a 
mere bagatelle to what tbe other departments take, 
and besides, tbe moulder is only a " sandgroper," any- 
way. He is not supposed to know much. 

In America, moulding has been reduced to a fine art^ 
but tbe fine artist in this case happens to be a ma- 
chinist rather than a monlder. Machine moulding, as 
practised in tbe United Statea, is a really wonderful 
example of what science cod do for moulders and 
their art. True, it is only in repeat work or light 
castings that the advantages of machines are vieible. 
Nevertheless there is ample scope for the application 
of new notions to all grades of foundry work. The 
primary objects of all such improvements must be to 
combine economy with exactness in tbe wort produced. 
It seems a pity that men who are clear-dghted enongh 
to see tbe advantages to be derived from tbe intro- 
duction of machinery in other departments of labour 
are not able to appreciate them in their own. Moulders 
award the palm to macbine-made patterns, core-boxes, 
dowet-pins, cbaplets, bay-ropes, etc ; they use these, 
and, indeed prefer them to tbe band-made variety. 
Yet when it comes to introducing labour-saving 
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machinery for fonndrj work, they ehy and kick like 
ill-trained horses— all strength and no sense. 

Without entering into the economica of the ijoestion 
at all, it should he quite patent to all such that the 
hands of time cannot be put back, nor the wheels of 
progress stopped, by an nnreasonable refusal to coaaten- 
ance such a thing as machine moulding, The moulder's 
day of trinmph will come when be leaves off working 
with makeshifts and studies the principles of his 
trade, and how they can be best applied, whether by 
hand or machine. It is notorious that, as an adjunct 
of the engineering shop, the foundry has not kept pace 
with the progress made in other departments. Time 
was, in engineering circles, when science was looked 
upon as some kind of knowledge connected with steam 
or the steam engine ; now it is the stndy of electrical 
forces. These advances never seem to touch the pulse 
of the foundry, for its essential tools, the wedge, the 
screw, and the lever — the three strongest powers 
known to mechanics — are much the same as they were 
in King Solomon's time. 

Technical education has done marvellous things 
in the realms of steam and electrical engineering in 
enabling the engineer to master the forces at his hand ; 
it has also put the textile trades on a sound footmg by 
establishing with mathematical exactitude the prin- 
ciples of design, as well as the strength and hygienic 
qualities of materials, and in the domain of agricul- 
tural produce it has defined what is wholesome and pro- 
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fitable. While all thia activity in the schcol and the 
workshop has been taking place, mouldiug and fonndry 
practice, in the smaller ehops at least, have been sta- 
tionary. Why ehotild thia be allowed to continue ? 
Why not send our monlders to the technological in- 
stitnte as well as our machinists ? Moulding is a con- 
stmctiTe art, but the principles of construction have 
not lean studied as they onght by those enguged in it. 
with the result that, as often as not, it has proved a 
most destmetive business to all concerned — destmctive 
of reputation and prosperity. 

To sum np the whole matter, it is evident that the 
moulder should know drawing and pattern-making as 
well as foundry work or mechanics, and a course of 
each should be included in the tt^chnical training of a 
tnoiilda. The reason why practice and theory ate so 
often at variance in the foundry is because the founder 
disdaios to acknowledge the utility of theoretical for- 
mnlse, and prefers to work by " rule-of-thnmb." We 
cannot hope for anything but clumsy, inaccurate, and 
unreliable work until we have educated him out of this 
state of "lofty ignorance" by (ome such course of 
traimng as we have indicated. 

Foundry Management. 

Foundry management isaa open to reproof as foundry 

methods. The management of any business is the 

primary cause of its being. The work produced iray 

be meritorious, the conditions commendable, but unless 
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there is some system of securing and patting through 
orders, these things go for next to nothing. Nothing 
grows haphazard, not even weeds ; and bosiness weeds 
leBS than others. There is a system at the root of all 
growlh. In no department of a business is the pulse 
sooner felt than the managerial. Britain has reached 
her high place amongst the indoetrial nations by a 
happy combination of good management and good 
workmanship. Strange to say, the foundry is more 
liable to mismanagement than any other branch of 
engineering. The reawn is not far to seek. Budding 
works managers are compelled to undergo a practical 
conrse in the drawing-office, the pattern, fitting and 
machine shops, but their knowledge of foundry matters 
is left entirely to the theoretical points of moulding. 
The resnlt is, they are at the mercy of foremen or 
workmen (who have little or no theory) for Boccessfol 
schemes, and often in ignorance of the practical diffi- 
culties, managers undertake utter impossibilities. We 
have met with many instances of this, and from time 
to time we have pointed out, from the practical aspect, 
some of the things in the foundry requiring the atten- 
tion of those interested, such as better equipment, a 
fuller knowledge of the principles involved and the 
materiab wrought with, etc., as it is along these lines 
that the actual progress and improvement of foundry 
ameoities must come, and the average tradesman docs 
not trouble to reason why certain things are not what 
they seem. 
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" The leaders of lodnatry, if Industry is ever to be 
led, ate virtually tte Captaine of the World." 

Industry offers an open &ld to everyone who will 
enter, but all who aspire to be captains of industry 
must be willing to recognise the rules of the fight for 
mastery in the industrial arena. They must possess, in 
addition to the qualifications characteristic of leaders, 
ability to take part in the industrial development of 
the world, and an even temper. Enterprise and good 
luck have made many men successful in busineiie, but 
self-confidence and vigilance do not alnays spell suc- 
cess, for many a bold venture, launched with iclat and 
pious hopes for the future, has ended in dismal failure. 
The success of any undertaking is, firet and foremost, a 
question of management. Without a doubt, the manu- 
facturing industries are more liable to suffer toss 
through laxity or mismanagement than the purely 
commercial or economic agencies. The reasons are 
obvious : Labour and material are required to produce 
commodities, and unless there is alert administration 
and careful handling of both, leakages occur which are 
bound to have a baneful effect on the health of even 
the strongest concerns ; on the other hand, where the 
business is simply of an intermediary nature, the risks 
are fewer and more conSned, and errors, when they do 
occur, can be readily detected and remedied. The mind 
of the " middleman " is not distracted with the problems 
incidental to manufacturing operations, but is free to 
ruminate on the final objective of all trade — viz. buying 
and selling at a profit. 
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The Bnbject of foandry managemeat has not re- 
ceived the atteDtion it deserves. It is quite notorious 
Ihat in large engineeriog establishments, where found- 
ing is inclnded as an ansitiar; branch, the foundry is 
invariably behind the other departments in equipment 
and focilities for getting work done. We cannot 
andetstand why works managers, who are generally 
clever financiers, should not ralne labour-saving appli- 
ances in the foundry as well as in the machine shop. 
A shilling saved in the foundry has the same currency 
as one earned in any other department. Besides, 
whatever economises labour or material in a workshop 
is worth having, and in the matter of foundry plant 
or equipment, a small and seemingly insignificant 
alteration may have very great reaiilts. This is the 
day of keenest competition and commercial activity. 
Success to-day depends on ability to maintain the 
rapid pace set by modern inventions and competition, 
and up-to-date traders demand the best article you 
can produce for a fair price. But many firms do not 
know the cost of producing the goods they manafactare, 
and it has been proved that in fonndnes where books 
are so kept as to show only the reeolt at the end of 
the month or year, it is quite possible to make a lai^e 
number of castings which cost more than they bring. 

In the management of the foundry there is nothing 
of more importance than to have a correct system of 
prime-cost summaries, which must tally with the total 
of the balance against the commercial books. That is 
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to Bay, the total amount paid for labour, as given in the 
prime-tost sumzaaries, must tally with the total of the 
wages book and cash hook. In the same way, the totaT 
value of material must tally with the total putchasea 
in the day book, plus and minns the amoant of stock 
at the commencement and end of the period dealt 
with. A coutinnous recoid of these matters, taken 
day by day, will enable the manager to find out where 
time is being wasted and where economy may be 
effected by improved methods. As an example of this 
method, we copy a blank page from the cost record of 
s highly successful £rm in Scotland : — 



THE C FOUNDEY €0. 
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Here the oncost is arrived at by a system of averages 
derived from work already done. By adopting the law 
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of averages, and aUowing a fair margin for profit, 
there can be no serions discrepancies. It would be 
qnite impossible to allocate charges in grouped detail 
for foundry work. A monlder may be employed on 
two or three jobs at once, and it would add greatly to 
the office expenses to find the proportion of coke, coal, 
oil, etc. chargeable to every little job. 

Viewed in this broad sense, the economics of the 
foundry are easily ^thomed. The essential points to 
remember are : First, to consider whether the risks — 
speculative or opemtive — are sofficiently remonerative 
to pay the expenses of production ; second, to detail 
all expenses; and third, because of the waste in 
working metal, fuel, sand, etc., the success of the 
foundry bnaiuess is regulated altogether by the out- 
put, and greatly depends on the capacity of the shop 
being fully occupied. Everyone has his own ideas as 
to how a business should be managed. Without 
dogmatising in the matter of foundry management, 
this may be said, that the founder might with profit 
both to himself and his customers display a little more 
intimate knowledge with exact science in so far as it 
relates to his trade. Science and skill are as much 
in demand in the foundry as in any other branch of 
engineering. It has been well said that " There is no- 
thing in the way of mechanical arts or sciences that 
requires more thought, more mechanical skill, and more 
skilful practice. In all the other trades there are 
rules, tables, gauges, and fixed systematic order that 
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can be, and are, applied to the different requirements. 
All these fall short when you come to apply them to 
moulding, aa that is learned simoat entirely by the 
sense of feeling." While there is no aach thing as a 
standard system of works organisation, or cast-iron 
methods of managing a business, it is now generally 
recognised that some system of order and despatch is 
imperative. The whole qaestion, of course, resolves 
itself into one of cost and selling price, and nowadays, 
if you are anxious that your work shall remain a per- 
manent advertisement, you must offer the beat quality 
at a price that will command consideration. The man 
who sella anything wants to sell not only to-day, but 
to-morrow and the next day, and he can make more 
money ont of his business if he enters into the true 
spirit of it. Many splendid stmctures have brought 
to their creators little more than fame ; hut fame built 
on the basis of excellent work is better for business 
than money reaped hy jerrymandering. 

In a business like moulding, there is always the 
certainty of an occasional disappointment. There are 
BO many conditions conducing to perfect work that 
at some time or another failure is bound to overtake 
the very best of moulders. The most snceessful moulder 
is he who makes the best use of bis failures ; and while, 
with some things, it is essential that he " try, try again," 
it is also essential that his trying should be combined 
with some reasonable alteration in method or material. 
One of the greatest drawbacks to the spread of knowledge 
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in the fonnclry is the modem tendency towards spednl- 
iaatioD. To be able merely to ennmerate the ordinary 
branches of the moulding industry in present Togne, is in 
all probability an accomplishment beyond the power of 
the balk of foundry workers. The average monlder is no- 
informed and oftentimes negligent regarding the depart- 
ments and processes outside of his own particular sphere 
in the foundry. How few, for example, understand the 
intricacies of " La eire p«rdu" — i.e. the wax process 
for making monumental and ornamental bronzes — or 
the possibilities of French sand ? And whoever heard 
of a moulder who could reckon by mere figures the 
weight required to keep a mould intact during the cast F 
If we have been able to awaken an interest in these and 
kindred subjects, even although we hare not elncidsted 
them, we shall not have Isiled in our object in this 
work. 

The Jobbisg Fodndky. 

In planning a foundry, the first thing that falls to 
be considered is the class of work it is iutended to 
prodnoe. This matter is easily determined in some 
parts where the apecialiaation of industries has made it 
easy to drop into a given lice, and work that for all it 
is worth, The existence of a jobbing foundry depends 
on its abili^ to face any job that may tnm up. 

The first requisite of such a shop is « good yard ; 
by a good yard we mean one laid out with sheds for 
storing sand, loam, soldien, coal, etc, and a li^t 
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railway for running boxes, plant and castings in and 
ont. Too often the yard is the last thing thonght of, 
and as a lesult we hare the fonndry ftoor in a constant 
state of chaos. The external view of the foundry is 
seldom inviting, but when debris of all sorts is allowed 
to aconmulate inside, there is no beauty anywhere, and 
although debris is a necessary eyil in a fonndry, we 
fell to see why it should be omnipresent. 

The state of the fonndry floor reveals, in a grebt 
measure, the system of conducting the operations of 
moulding. When we see promiscnous pilee of sand, 
scrap bricks, box-parts, "gaggers," and core-tacHe, 
spread all over the place, we have evidence of .the ab- 
sence of method, and it will generally be found in such 
a foundry that every man is a law unto himself, and is 
expected to make shift for himself, rather than to 
consider the general advantage of the work or the 
ontput. 

It is a common mode of expression to refer to the 
" loam-end " or the " sand-end " of a fonndry. The 
foundry floor should be subdivided into sections suit- 
able to the nature of the work to be done. By such an 
arrangement the " sand-end " would have two sections 
— viz. the " bedding-in * section and the " roll-over box " 
section. Boxes and tackle would accumulate where 
th^ were most vranted, the hard part of the floor 
would be -definitely located, and much of the prepara- 
tory digging and ranmiing would be avoided. 

The next thing of importance is the crane. This 
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should bo an overhead traveller, capable of reaching any 
part of the fotindry ia six-eight time. It matters little 
whether it be propelled by Bteam, electric, hydraulic, 
or hand power, so long as it rnnB smoothly and hfts 
steadily. That reminds ns that the walls must be 
bnilt with strong batta, or caet-iron columns may be 
fixed in position to sapport the rail on which the 
crane mns ; the wooden beams so often used in fonodry 
coDstmction vibrate too much for satisfactory work. 

The pit ehoald occupy the centre of the shop, and 
if it is a new foundry that is being laid out, it will pay 
to bnild the pit with brick, and bed it with concrete. 
There will be no trouble then with the " bank " giving 
way or " water " coming in. Many modem fonndries 
have the pit all along one side for the sake of econo- 
mising Bpace. This is a good plan where it is convenient 
to run a trolley track parallel with the pit. Boxes and 
plant can be run right into a job without interfermg 
with the legitimate work of the crane, and iron can be 
distributed by trolley with less waste and less danger 
than by shanks. Every foundry, hirge or small, shonid 
have a stationary bed for open sand work ; even if no 
castings are made, bat only core-irons or tackle for the 
foundry, there will be an appreciable saving of time in 
levelling out beds. A good plan, where space is a 
consideration, is to hinge a frame to the wall by means 
of two eye-bolts and a pin. This frame can be raised 
or lowered as reqtiired. It is set so that when lowered 
it is level ready for using, and when raised it stands 
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against tlie wall oxit of tbe way. The shop should be 
arranged with small side doors convenient to the yard, 
and it must be well lighted and ventilated. The light 
should enter by the sidos only, with windows moTablo 
from the inside, and a spacious louvre made to run the 
whole length of the building. The core-bench should 
be partitioned oflf from the main shop, and hare racks 
for holding core-boxes, irons and finished cores. A 
stove for cores alone is a positive necessity in a jobbing 
foundry, and the carriage-way of the main etove should 
be as wide as possible so as to distribute the load and 
save packing. The cupola is best placed near the 
centre of the building, with only the tapping hole 
inside, to be bandy for pouring work on any part of 
the floor. The ofiice ought to be outside of the fonn- 
•dry, preferably on one side of the gateway, with the 
-dressing shed on the other. This arrangement is found 
to be convenient for despatching castings and receiving 
stores, etc. 

After all these points in planning the general 
arrangements of the foundry bare been attended to, 
there remains much to be done in designing plant and 
appliances snitable for jobbing work. There can be no 
snch thing as an ideal jobbing foundry, bat there are 
many ideal tools and materials which only require to 
be brought under notice of practical moulders to bo 
appreciated. 
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Moulding Machines. There is a rapidly in- 
creasing tendency to transfer the burden of labour 
from the hand to the machine. The stress of modern 
competition has made it imperatiTe that no opportunity 
be lost of minimising or economising labour. 

In moulding, a cortain amount of intuition, coupled 
with deft-bandedness, is required, so it is only where 
rigid accuracy of motion, or purely aaromatic methoda 
can be adopted, that machines for moulding purposes 
are able to make a show. There will always be a 
demand for skilled moulders, as there are operations in 
the foundry which no machine, however highly devel- 
oped ifs mechanism, will ever be able to perform. 
Nevertheless, moulding machines have developed possi- 
bilities in the hands of American founders, which, but 
a few years back, were never even dreamt o£ Two 
things are evident regarding moulding machines: first, 
that they are only economical where repeat or special- 
ised work is wanted ; and secondly, that they are only 
convenient for comparatively small work ; heavy work 
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h&Ting inegnlar contour, or requiring graduated ram- 
ming, is better done by band. The advantages of 
moulding machiDes in speciality shops, aie : the saving 
of hand ramming, a perfectly vertical lift or withdrawal 
of the pattern and prevention of broken moulds, the 
elimination of skilled labour, and economy of time, or 
its equivalent, increased production. 

There are many types of moulding machines in 
vogue, fixed and portable, operated by hand, steam, 
pneumatic, or hydraulic power. Some of them are 
simply presses, others are designed chiefly for drawing 
the pattern, others again combine both these features ; 
but as a rule the more comphcated a machine is, the 
less fit it is to stand the wear and tear of Tnanipulation 
in the foundry. Probably the highest point towards 
perfection has been reached in this department, in 
Gear moulding machines, by which toothed wheels, of 
almost any diameter or outline are moulded, and dupli- 
cated more accurately and uniformly than those made 
by hand. It would be quite impossible for us to de- 
scribe here the merits of the various types of moulding 
machines. And those who are interested need not 
lack information about them, as there is keen rivalry 
amongst makers for the trade. 

Cnpolaa The proper construction and manage- 
ment of cupolas has been the subject of much discussion 
and inquiry. There are so many things to be con- 
sidered in laying down foundry plant, that no one can 
say what particular type or style of cupola is best for 
L 2 
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general work, irrespectiTe of the fuel need or the 
condition and quaotity of the metal teqnired for the 
heat The old-foehioned bottle-ehaped solid-bottom 
cnpola is fast dying ont, and giving pltuse to the 
straight, lofty, drop-bottom style vhich le anirersal 
in America. A comparison of the relative drawbacks 
and advantages of cnpolas having solid bottoms, 
collecting the metal in their own hearth, and those 
having drop bottoms, or having separate hearths and 
receivers, shows that the former are less expensive to 
erect, less costly in upkeep of lining, etc, and reqnire 
less fettling daily. 

The tuyeres of a solid-bottom, or self-contuned 
cnpda, however, have to be placed high enongh to 
allow a body of metal to be collected, and this cans^ 
the coke bed to be higher than is necessary in a cnpola 
having a receiver or separate hearth. Cnpolas having 
receivers allow a more perfect mixing of iron, as a Urgo 
qnantity may be collected in the receiver with no risk 
of iron or slag getting into the tnyeres. On the other 
hand, a given quantity of coke will produce hotter 
metal at the tap-hole of a self-contained cupola than ' 
will be tapped from one having a receiver. One 
material advantage the drop-bottom has over the solid 
bottom is that the contents of a cnpola may he with- 
drawn in two minntes without any effort worth 
mentioning, as when more iron has been charged than 
is necessary to cast the work on the moulding floor, 
the heat can be stopped at any time by tapping out 
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wliat is melted, turning off tlie blast and dropping out 
all the unmelted iron and uubnmt coke in the cupola. 
This can be qnenched and used again the following 
day. Anotber advantage of the drop-bottom is the 
easy access it gives to the interior of the cnpola for 
fettling purposes. There are a great many points in 
the construction of cupolas about vhicb even the most 
experienced fouudrymen differ, as for example, whether 
separate tuyeres or a "belt" are most efficacious, 
whether small charges or large produce the best iron 
(which means restricted or enlarged capacity in the bed 
for holding a quantity of molten iron), whether double 
rows of tuyeres are any advantage, or ■whether the 
variation of volume or moisture of blast has much to do 
with irregolarities so largely found in melting. The 
exact location of tuyeres and charging door, proper size 
t^ ddirery pipe and pressure of blast ate also subject 
to variable interpretations. 

One foundryman says, " The secret of being able to 
run long heats and of having a clean drop, lies in 
having tuyeres so high that they can not only hold 
what iron is necessary for a tap, but also a distance of 
from 6 inches to 16 inches between the slag hole and 
the bottom of the tuyeres." 

Anotber says, " The distance from the tuyeres to the 
bottom of the charging door is given as 15 feet ; but 
my experience is altogether different from that. I 
think the cupola should be charged from 10 to 18 feet, 
instead of right up to the door. If the cupola is 
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charged up to the door yon cannot get a good hiting 
blast, and that means slower melting and higher 
melting ratio." This sort of thing could be qnoted ad 
infinitum, witboat making one any the wiser, or gettbg 
any nearer the " acme of science in cupola constructioQ-" 

Every practical fonndryman knows that the 
location and area of tuyeres have a deal to do with 
high melting efficiency, and may be trusted to adopt 
the system best suited to his mode of working. To 
sum up, a cupola which collects the metal in its owu 
bottom will melt metal more economically than one 
havintr a receiTor, but will require higher personal 
skill in management to produce well mixed iron. A 
cupola having a receiver takes more fettling to keep in 
order, is not so economical of fuel, having a larger body 
of brickwork to heat up, but gives more perfectly mixed 
iron. 

Cranes. The crane is one of the most important 
appliances inside the foundry, and one which may be 
the cause of much concern or satisfaction at certain 
critical moments in the day's work. In large foundries 
overhead cranes (of which there is a great variety 
driven either by hand, steam or electric power), are 
practically indispensable. 

Wall cranes, hydraulic or hand driven, are Qijefnl 
auxiliaries for relieving the main crane and allowing 
the smaller work to proceed without interfering with 
the progress of unwieldy jobs. It is desirable to have 
a crane equipped with all the necessary motions, and 
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double trolleys. In many cases a ladle can be sas- 
pended on each hook, whicli will amount to haring two 
cranes. We have seen a large foundry with mx jib 
cranes in the leogth of the shop, occupying space where 
mooldets might hays been working, and keeping a 
equad of labourers on the " ffrind " passing boxes and 
castings trom one to the other, ont and in the shop. 
Such a sight is not very elevating, and to the man who 
is compelled to wait on sncb contrivances it must be 
depressing indeed. The moulder often encounters 
difficulties and troubles in the course of his work, 
which require a good deal of scheming to overcome. 
Most of these are due to the want of proper toolia, and 
as often as not the crane is one of them. Klectrically- 
driven cranes are fast supeiBeding all other types owing 
principally to the freedom and accuracy of control and 
general efficiency and economy. The detaib of crane 
construction is an engineering subject, and we leave it 
to those best able to deal with it, resting satislied that 
this most essential part of the foundry equipment will 
receive the consideration it deserves from progressive 
fonndrymen. 

Ladles are not the least important part of the 
equipment of a foundry. Handy ladles are a delight 
to the moulder, or the man who has to carry the iron 
for the best part of an afternoon. The ladles in a 
foundry are as various in size and design as the work 
to be cast. Beginning with the smallest, we have the 
hand ladle in sizes holding from 7 to 28 lbs. ; the shank 
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ladle — the capacity of wMch averages 100 lbs. ; tlie 
double shank, which is somewhat larger ; and the 
geared-ladle, which is made in difTerent sizes, to hold 
almost an; quantity. In some foundries the small 
ladles are simply cast-iron pots fitted to a shank, or 
band with handles. These " pots " are very clnmsyand 
weighty. Other foundries have malleable iron ladles, 
with riveted rims and sides, bnt the up-to-date foundries 



go in for seamless steel ladles, which are of much 
lighter gange than any other make. 

In geared ladles again, there is also plenty of 
variety. There is the single gear ladle, the double geeir 
ladle (which can be worked either from the back or 
side as required), the car-ladle, convenient for distribut- 
ing iron, or pouring into baud ladles ; the reservoir or 
self-skimming ladle, having a metal partition inside 
the pouring Up extending nearly to the bottom so 
that the metal is drawn from nnderneath the surface 
and only clean iron poured ; lastly, there is the geared 
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tniDDion ladle, which is used for the Tery heaviest class 
of work, and is generally mounted on a carriage. The 
main thing in foundry ladles is to have them nicely 
balanced ; top-heaviness is a common failing, with the 
reenlt that much metal is wasted and Ireqnfntly men 
are bnmed. When a ladle gets worn in the journals, 
and out of control at some part of the traverse there 
is always the risk of an accident, either to the mould 
or the men, coupled with the certainty of making un- 
necessary scrap at a cast. Good ladles give the men 
confidence in casting, bad ones are always a source of 
anxiety. To run a foundry without a complete assort- 
ment of ladles is " penny-wise " economy ; and those who 
have heavy castings to make cannot afford to ran the 
risk of losing them for the small cost of an improved 
Udle. 

In addition to the standard ladles already referred 
to, there are special hinds for special work, as bottom- 
poaring ladles for steel foundries, and ladles with de- 
tachable lips, or extension rims, for increasing their 
capacity, etc. 

Magnetic Separators. Many of the tools and 
machines now in use in foundries have been the out- 
come of exceptional conditioos. There certainly is an 
immense need and desire for any kind of appliance 
which will help to simplify or ameliorate the conditions 
of htbour in the foundry, as well as an insatiable 
longing for " np-to-date " machinery, i,e. economical 
and profit-saving machinery. Amongst the latter, the 
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familiat magnetic separ&tore mnst be assigned a foie- 
moBt place. Originally inTented for the express purpose 
of extracting iron from bmss borings, tbej bare now 
reached a point in design and application whic^, in a 
word, mnet powerfully impress ns with tfae latent 
possibibties of electricity and pneumatics in the progress 
of the induatries. Many improvements and new nses 
have been foand for separators. The old-fasbioned 
mnlliple magnet and bmah machine with hopper and 
shnte is almost obsolete, and the later styles include 
contrivances snch ae disintegrators, knives,* screens, 
and wire-straightening adjustments, which were not 
thonght of before, and which, to nse an Americanism, 
have made it a pleasure and a profit to deal with the 
foundry o£lal. There are two types of separators in 
general use ; those with permanent magnets, and those 
with electro-magnets. By the nse of electro-magnets 
demagnetisation is secured by a cut-off device, and the 
iron is much more easily released than from permanent 
magnets, which are cleaned with difficulty. 

General Remarks. As we are not writing a 
text-book on foundry appliances, but simply a running 
commentary on some modem features, we shall pass 
from this subject when we have mentioned one or two 
other apparatus, which have almost become indispens- 
able in the modern foundry. Some of them have^been 
well considered and worked out in several very practical 
forms, as for example tumbling barrels — hexagonal, 
ribbed, eccentric, cylindrical and elliptical; sand-siftera 
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— centrifngal, oscillating and vibratory ; core-toakiDg 
macbiaea —on the continnoos plan and wiUi dies ; 
spioe or gate-catting machines — for hand, foot, or 
power working of brass and soft-metal castings ; ram- 
ming machines, for heavy work as ramming np pits or 
large boxes ; pnenma'ic hammers and chippers, etc. 
These things have grown with the foundry businesB, 
and it is an e:;3y matter to predict that other improve- 



Groited Wedge fob Foundry Use. 

ments will follow. Besides these there are many minor 
tools deserving the attention of practical fonndrymen. 
The wedge, for eiample, is an ancient device which has 
not received much stndy from the tradesmen. The 
loss of a propeller blade through a wedge " skidding " 
while casting was the occasion of the following im- 
provements 

A Orooved Wedge. The -wedge is perhaps one 
of the most useful acceseoriea of the moulding shop, as 
nearly all kinds of foandry work reqnire cramping or 
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binding in some direction. GrooTiBg the Bnrface of a 
wedge is something of an innovation, and tboagh the 
principle of relieved snr&ces is oftfin met with in the 
fitting and tarniog shops, it is seldom thought of in 
the foundry. The illustration shows a new style of 
wedge, with longitudinal grooves, and made in malle- 
able iron — a very considerable saving over forging. 
The faces give a better grip than the ordinary flat 
wedge, and with less tendency to rebound. 
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Another httle improvement which odds greatly to 
the convenience of handling crucible furnace covers in 
brass and steel foundries is here shown. 

An Improved Furnace Cover. The general 
type of air-furnace cover consists of a circular or 
square cast-iron phite ribbed on the top side and with 
a central lug for lifting or sliding it into position. 
This form of cover, after some little time, becomes 
distorted and ceases to be of much service. The illus- 
tration shows the section of a composite form of cover, 
the cast-iron dome enclosing a fire-clay slab, kept in 
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poaitioQ by i% 'wronght-iron ring held in lecese by 
counteraauk screws. The arratigemeiit is applicable 
to furnace doors hang either in a vertical orliorizontal 
position, and althongh the initial expense is a little 
more, they soon pay for themaelvea by the more efficient 
■working, there being less absorption of heat and less 
liability to twist the cover, whilst the renewal of the 
fire-clay slab is only necessary after a couple of years' 

The monld for a circnlar dome is readUy "strnck 
up" in green sand with a couple of strickles, thus 
saving cost of pattern, also slabs of any size to order 
fire easily obtainable. 

Also by permission of the proprietors of Feilden's 
Magazine, a description (with illnstrations) of the 
loam moalder's horse is inserted. 

The Loam Moulder's Horse. The horse or 
top Bpindle-bearing shown overleaf is a common 
feature in any foundry doing loam work. Its average 
height from the fioor to the top is abont sixteen feet 
and its distance from the wall eight feet, but variations 
are made to suit the different requirements. The horse, 
when in nse, is kept in exact position — after the loam 
spindle has been set vertical with plnmb-mle — by a 
tie rod, one end of which is fastened to the wall, 
leaving the other to drop into holes at set distances or 
one about midway of the arm. It is free to slide on 
the spindle, which, in torn, is supported by wall 
brackets as shown, and is asnnlly locked in position by 
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a Bet-screw. The various methods employed to BecTire 
the lop of the main spindle are shown on the next page, 
the most effective and least tronblesome being the 
hinged end, No. 4. The illustration shows the cap 
poshed back for the admission of the spindle. The cap 
is kept closed by a catch fastened on the end of the 
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arm, a liglit staff being kept handj to release it when 
it is necessary to remove the spindle. The arm or 
gadgeon on the main tipindle is kept to ibe required 
height by a collar on the underside. 

There are many little conveniences and improve- 
ments io foundries which have been of immense ad- 
vantage, bat which for want of being set forth or 
acknowledged by the proper parties are allowed to 
remain in obscority. Thia is the kind of tting which 
tends to retard good foundry practice, and also the 
reason why so luany ingenious individual and local 
ideas never pass into the general practice. We re- 
member having seen a portable " head box " designed 
for casting liners or perpendicular work ; it hooked on 
to the side of the moulding box ; the metal being led 
in between the bars there was no sand round about the 
core, and there was perfect freedom in building. In 
another place we found an arrangement for sweeping 
propeller blades of any pitch, with a horizontal instead 
of a vertical spindle. Another useful appendage was a 
swivel attachment to turn over boxes of various dimen- 
sions in a "tab" (such as are to be seen in brass 
foundries) without the aid of a crane or other assistance. 
There most be hundreds of these little conveniences 
and novelties scattered round the varions foundries 
which never get beyond the primitive use for which 
they were designed, but which if known might be im- 
proved upon and made serviceable to the trade in 
general. Anything that helps to take the hard work 
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away from the mea in the fonadry is ante to be 
profitable, as it leaves them iree to give their streDgth 
ood attention to other matters, and results in a higher 




SpniNELINO Beixows. 

stiindard of excellence in the work performed. Just 
lately we noticed in an American foundry catalogue, 
an improved bellows for distributing dry facings where 
they cannot be applied with the dast-bag, and for spray- 
ing moulds with water, kerosene, blackwash, instead of 
swabbing them. 

These facing and sprinkling bellows attachments 
show considerable ingenuity, and are snre to be appre- 
ciated by the moulder engaged on deep or delicate 
work. Crucibles for melting brass are now made with 
two pooring lips instead of one, with the advantage of 
more uniform wear and less bother in cleaning the lip. 
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Flexible le&tlier fillets for tacking on to patterns ate 

a great advance on the wood fillet ; they can be applied 

to any corner, and are as easily 

handled npoa a compooud cnrre as 

in a straight line. The monlder 

who gets a pattern with pencil lines 

marking <^ a fillet, knows he has 

a cheap job on hand, and cannot be 

blamed if he is not eo careful of the 

pattern ae he might be. It is 

little thmgs like these wbich add 

to the profit and pleasure of foundry 

work, and the firms which provide the host appliances 

have generally most satisfaction and snccass ia their 

work. 

We all know that objection exists to the use of 
duplets wherever it is 
possible to avoid them. 
This is as much on ac- 
count of the lack of 
union which is likely to 
exist between the chap- 
let and the metal which 
sorronnds it as to the 
marred appearance of 
the casting. By the 
use of the perforated 
chapleta herewith shown most of these objections are 
overcome. 






Tbe Pebblus Chaflet 
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Abrasives. The use and scope of abrasives has 
receiyecl enormous impetoB from the introdaction of 
machinery and steam or other motive power in the 
foundry. Ottstings nsed to be cleaned or " fettled " by 
hand with lilea, and polished by slow processes and 
muscular exertion; bat»Doe the discovery of "tombling 
barrels," emery wheels, carborondum, and sand-blasting 
machinery, files, although still of great nse in holes 
and comers, have bad to take a back seat in foundry 
work. 

Emery Wheels are made in vadons grades, and 
are extensively used for all manner of grinding and 
sharpening purposes. The two principal kinds of 
emery from which the wheels are manufactured, are 
the Turkish and the Naxos. The former stone (or 
rock) is fonnd near Smyrna in Asia Minor, while the 
latter — which is supposed by experts to be of a mnch 
superior quality — comes from the island of NaKOS, in 
the Cireek Archipelago. After being imported, the 
stone is cmshed by means of powerful breakers, and 
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tlien bolted and Bieved by Bpecial machinery into 
various aizee or graius, ranging from 6 per incb down 
to 200 per inch. The wheels are formed by the appli- 
cation of hydranlic pressure, and then andergo a process 
of vitrification. They are thus made very compact and 
strong; but the success of emery wheels depends to a 
great extent upon two points, viz. running them at 
correct speed, and being properly mounted. 

Carbornndtuu is practically a manufactnred 
mineral made of coke, salt, eawdnst and common sand 
fused at an intense heat by the use of the electric 
famace. The ideal abrasive is one which is hard 
enongh to withstand the hardest of materials ; that 
will break when too great a presaore has l>een brought 
to bear upon it, and one which, when it breaks, leaves 
sharp irregular crystals. These characteristics are all 
contained in carborundum. Besides being an ideal 
abrasive, it is also the most powerful flux and softener 
of cast iron at the service of the foundryman. It 
enables him to use mixtures carrying large portions of 
scrap and obtain solid castings. As manufactured by 
the Carborundum Company, at Niagara Falls, the 
commercial article contains certain impurities. An 
average analysis is as follows : — 

Silioou 62' percent. 

Carbon 35' „ 

Iron 1-5 „ 

Aluminium 1'5 „ 
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Cmde carbornndam, as taken from the electric 
farnace, nsoally consists of large masses of crystals. 
Frequently these are exceedingly beautiful in colour, 
and of adamantine lustre. Grain carborundum is pro- 
iaced by cmsbing and grinding the crude, treating 
with acida, and separating by sieves into various-sized 
graina These are numbered, the same as emory, 
according to the mmtber of threads per lineal inch of 
the sieve throagh which they pass. Powders are the 
particles too fine to size by sieving : they are graded 
by floating in water. Wheels are made by the vitrified 
process, the same as is employed for making emery 
wbeek ; but as carborundum is 23 per cent, hgbter 
than emery, they can be run at a higher speed with 
less risk, the breaking strain being proportional to the 
weight Carborundum being insoluble in water, oils, 
or acids, absolutely infusible, in hardness only exceeded 
by the diamond, and suEBciently brittle to permit of its 
breaking into sharp, angular particles, is an ideal 
material for grinding wheels, or the general purposes of 
abrasion. 

Sand-blasting is an old process in glass decoration 
and other arts, but it is only recently, and chiefly in 
America, that it has found its way into tlie foundry. 

Compressed air plays an important part in many 
modem appliances: the sand-blast is one of them. 
For cleaning scale from iron or steel, or putting a &ce 
on iron or brass castings nothing could be finer. It is 
far and away superior to the messy " pickling " process, 



D,g,t,.?<i I,, Google 



166 TOVSDUY H01IKNCLt.TnRB. 

being mucli less laborioos and more expeditions. By & 
simple taiik arrangement, and a regulating lever, the 
Bond ia forced by air pressure through a hoee vith a 
rose connection, and sqairted into crevicee iii castings 
that would be difficnlt to reach by any other method. 

Facings. The application of some adheeire and 
jmriialltf combustible material to the surface of a 
monld is a sine qua nan for smooth castings in the 
foundry. Among the materials which have proved 
nsefol in this respect, are flour, rosin, pease-meal, lamp- 
black, tale or soapstone, and plumbago. These facing? , 
as they are called, may either be used alone, and in a 
dry condition, or mixed with some argillaceous or 
glutinous liquid, as clay-water, molasses, sour beer, or 
certain resinous oils. The primary requisites of a good 
facing are, that it should adhere well and also stand a 
high degree of heat without disintegrating or forming 
a slag on the monld. 

Flntnbago is the favourite foundry facing. The 
finest quality, so far as purity b concerned, which also 
analyses highest in carbon and stands the highest fire- 
test, comes irom the island of Ceylon. The celebrated 
Cumberland leads are monopolised in the manufiic'turfl 
of pencils, and are beyond the price permissible in 
getting out castings. Quantities of an inferior grade 
are found all over the world, chiefly in the United 
States, Canada and Germany. Owing to ils greasy 
nature, plumbago is a very difficult mineral to grind 
and bolt finely. The pure material is never used for 
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facing by itself ; it teqaires a bond of some description 
to make it adbere : talc, soapstoce, floor or moInsBes. 
For dry facing, taU is tbe beet adulterant of plumbago, 
from 10 per cent, to 20 pei cent, being tbe average 
admixture. The lacing is applied to the surface of the 
mould in sufficient quantity to cover it lightly but 
evenly ; it is then rubbed in by hand or camel's-hair 
brush, none of it being allowed to remain loose on the 
mould. This is the method adopted in greensand 
mouldiog ; for drysand or core work it is necessary to 
mix -ffith water, niolassea, or liquid glne, and apply to 
the mould or core with a soft bmsb or swab. 

Wben a smooth surface is desired to the castings, 
tbe moulds are smoothed over with a stick, after tbe 
facing has been put on. For heavy work, two or even 
tbreo coats may be applied to insure tbe beet results. 

Lampblack or Return Facing. In making 
stove plate castings and other light work, which is 
very thin, au extremely smooth surface is required. 
Two facings are generally employed for this class of 
work. A first, or heavy facing, like graphite, to fill 
the pores of the sand ; and a second or light facing, 
like lampblack, or any combination of lighter carbons, 
to make a good impression on tbe surface of the mould, 
and at tbe same time to prevent the first or heavy 
facing sticking to the pattern when it is returned to 
the mould, to assist in "peeling" the casting, and 
lastly to give it the proper colour. 

Soot is peculiar to the foundry business, and the 
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term " one of the black squad " ia most appropriately 
applied to moalders. Some brancLee of moalding, sncb 
as "/ac« moulding," or ormimental bra!«8 moulding, 
requite a facing which will not clog the metal patterns, 
nor add materially to the weight of sharp impressions 
in fine chased work. I.ampblack or ground carbon has 
been found to be the most suitable for this kind of 
Work. It is also very well suited for general castings, 
bat the sand does not peel so freely as when plumbago 
facing is used. 

Flour. The best facing for brass-work in green- 
sand is undoubtedly pease-meal, but flour is almost as 
good, and can be had very much cheaper : the sweepings 
of the mill and the bakery are usually bought for this 
purpose. A common failure of the buddmg moulder is 
to use the flour-bag too freely, with the result that his 
castings are generally " flaked " on the top side. Flour 
is largely used by American fouudrymeu for mixing 
into core-sand. 

Talc or the mineral Steatite is particularly 
suitable for the general parposes of the foundry facing, 
but more especially light castings and hollow>ware ; it 
is granular, greasy, and comparatively incombustible. 
As a bond for the soft, friable plumbago, there is 
notbbg to surpass it, and as a dry facing, for brass 
castings made in greensand, it is a very satis&ctory 
substitute for the more expensive plumbago. This 
substance is known under different names, as " terra- 
flake," " white plumbago," eoapstone, etc. 
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Sea-coal is called bitaminons facing, but it is 
actually only a " mixer." Sea-coal is mixed with 
moulding Band in proportioti<3 of from 1 to 10 or ereti 
20, according to the size end weight of the casting tt> 
be made. Too much sea-coal used in the sand causeB 
" cold ahut," streaked or " mapped " casting ; not enongh 
used will allow the sand to cling to the casting. 
Another advantage of sea-coal in facing sand is that it 
allows the gases to escape more freely than does ordinary 
Band by itselt The best qualities of sea-coal lacing 
contain neither slate, salphnr, nor phosphoma, bnt are 
high in carbon and volatile matter. 

Sands. Moulding sand requires to be mixed and 
tempered in various ways to suit different classes of 
work. The essential properties of a good moulding 
sand are the combination of adhesiveness and openness. 
These qualities are found in a Buitable degree in some 
sands in their natural state, hnt as a rule, foundry 
sands have to be mixed — those of an argillaceous tem- 
perament with the siliceous grades — in order to produce 
good results. The moulder judges Band by the feel of 
it, and sometimes also by putting some in his hand and 
pressing it, he can tell by ear whether it is sharp 
enough for his purpose. The mixing of core-Bands, 
facing-sands, sirong-s&nAB and loam is a great hobby 
with many moulders ; but this is a study in which ex- 
perience is the only guide, and as there are no standard 
mixtures or uniform sands, but only local qnalitisB to 
work upon, it devolves upon the moulder to mix what- 
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ever grades he can get to hia liking. We have seen 
cores made for very thin oil-boxes witb moistened core- 
gnm, with soft Belfast sand, and with hard rock sand, 
and in all cases the castings were a snccess ; but, on the 
other hand, Tve have seen cores made for" chunky " 
castings with both Belfast and rock sands, and the cast- 
ings were fdilnrea, as these sands alone were not able to 
stand the ctttting action of the metal. Sands suitable 
for itoa are not always snitable for brass. Brass is a 
more searching metal, and the sand nsed for monlding 
brass castings does not require to be quite so open as 
for iron. The sand for steel castings requires to stand 
a h^her fire-test than any other moulding sand. A 
patent facing sand for steel cistings consists of black 
sand 16 parts ; white sand 4 parts ; fireclay 1 part ; 
chloride ammonia 1 part. The latter is dissolved in 
water and mixed in with the sands, the hob metal 
coming in contact with this facing decomposes the 
chloride and forms a gas which in its nascent state 
cleans the face of the easting. .Another special sand 
for cores in steel foundries is composed of 2 bushels 
core-sand and J quart linseed oil. 

Flaxes. Fluxes are useful to the founder only in 
BO far as they have a refining influence on the metals 
he is using. 

Many of the modern fluxes are supposed to have the 
additional virtue of imparting new properties to the 
metals ; but it is only where metallic or semi-metallic 
bodies are nsed that this could be assured. 
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The Btandard flnx for cast iron is limestoDe ; for steel, 
aluiniaium in Eome form ; for brass, potash, nitre, or char- 
coal dust; for lead, tallow; for copper, silicon; for brazing- 
solder, borax ; for anti-friction alloys, sal-ammoniac. 

Some founders pin their faith to one class of flnx for 
refining purposes, and use qoite a different article for 
regulating the properties of the metal. This is how it 
should be. Fluor-spar and carbide of silicon are both 
powerful fluxing agents in cast iron, but for ordinary 
mixtures excellent results can always be had with the 
good old stand-by — limestone. Again, '* polled " copper 
ia a vast improvement on the crude material, but nothing 
great in comparison with pnriGed or partly alloyed 
copper. 

Many experiments have been made in order to obtain 
aoUd copper castings with a high electrical efficiency. 
It is highly important that the conductiTity shall be 
retained as near to that of pure copper as possible, and 
the metal that is highest in this respect will be most 
in demand for such castings as are required for electrical 
machinss. 

One of the most sncceasfal is gained by using 
Cowles' silicon, aluminium and copper alloy (pulverised) 
and manganese dioxide mixed in equal quantities. To 
two ounces of this add an equal quantity of a flax 
composed of borax and nitre equal parts ; this is suffi- 
cient to refine 100 lbs. of copper, and ia added five 
minutes before pouring. A high degree of conduc- 
tivity is claimed for this metal 



D,g,t,.?<i I,, Google 



172 rOCHDBY KOUENCLATURE. 

Boron is said to Iiave rnncli tie same effect on copper 
as carbon has apon csRt iron. 

Oxide is one of the founder's great«et enemies, and 
fluxes are introduced into molten metals for the purpose 
of reducing or altering the oxidea. The greater affinity 
a substance may possess for oxygen, the more likely is 
it to perform the function of a flux or de-oxidiser. No 
matter bow carefully alloys may be melted they always 
contain a certain amount ofoxid^andifa large quantity 
of it is present, the castings will be badly blown. 
Many of the so-called floses, therefore, are simply used 
as a protective cohering, especially adapted for this 
purpose. 

A mixture of this description is composed of borax, 
soda, alum and flnor-spar, each 1 part. 

The following mixture for imprOTing alloys, was 
also the subject of a patent : iron peroxide, 33 parte ; 
manganese peroxide, 1 part ; magnesium carbonate, 
}[ part ; ainminiam, 18 parts ; silicon, 3^ parts ; sodium 
biborate, 4 parts. Phosphorus and alumininm both 
act as reducing agents in combination with other metais> 
and they are especially active in lowering the fnsion- 
point of metals. There is an important distinction 
between fluxes and reducing agents which is quite over- 
looked in the foundry. Fluxes yield slags, reducing 
agents yield metaL The action of reducing agents is 
the separation of the oxygen or sulphur from the metal 
with which it is combined, and owing to this fact they are 
sometimes called de-oxidisiug or de-sulphurising agents. 
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The principal de-oxicliaers are : charcoal, borax, flour, 
tartar (i.e. potash and charcoal), flaor-spar, hiUcod 
and manganese. The addition of a Rnx is always 
advantegeons : it cleans the metal, keeps it more fluid in 
the ladle, tends ti) set free occluded gasea, and avoids 
blow-holes in the casting. S(Hne of the metallic fluxes 
(so-called) have additional advantages, as aluminiam in 
steel and iron, producing metal of superior ductility, 
toughness and so^r skin for machining purposes, and 
taking away the tendency to chill at the edges or thinner 
parts of the castings ; or bismuth in antifriction alloys in 
reducing friction ; or manganese in copper, making it 
possible to cast this difficult metal satisfactorily. 

Fuels. The fuels principally in use for melting 
metals are coke, coal, charcoal, oil and gas. In iron 
foundries solid feel is a necessity; in steel foundries 
solid fuel is generally used, but gas is employed in some 
of the modem processes ; in brass foundries, solid, liquid 
and gaseous fuels are all available for producing metal 
in a condition suitable for casting. Coke is the best 
fuel for melting iron in the cupola. It is strong and 
does not collapse while giving up its heat, therefore it 
is well adapted for bearing tha burden of metal charged ; 
it carries less impurities, which are detrimental to cast 
iron, than any other fuel. 

Coke, high in fixed carbon and low in sulphur and 
ash, is desirable for melting iron. Cast iron absorbs 
about 4 per cent of the sulphur in the coke, but rapid 
melting tends to lessen the proportion taken up ; it 
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follows then, that the quality of the coke and the 
amount needed to melt the charge both inStience the 
quality of the castings and the expense of melting. 

Coke is graded in two ways: Ist, by the mann- 
facturere, according to the nnmber of honrs consumed 
in coking ; 2nd, by the foundrymen, according to the 
number of pounds it weighs pet bushel. Thus we 
liave 24, 48 and 72 hour coke; also 32-lb. coke, 46-lb. 
coke, and up to 70-lb. coke. The longer coke remains 
(up to a certain period) in an oTen in the process of 
coking, the denser and hurder it becomes ; also, the 
harder the coke, the longer the time required to con- 
sume it in s cnpola, the heavier the burden it will 
carry and the larger the amount of iron it will melt. 
The following analyses of foundry cotei are within the 
Bpeci&cations of a large foundry company in America : 

No. 1. So. 2. 

Moiatare .. .. 33 per cent. 049 per cent. 

Volatile matter .. 225 „ 1-31 „ 

Fiieil carbon ,.90-54 „ 87 -IB 
Sulphnr .. .. 0-60 ., 0'72 



Note. — No. 1 ib a ligLt cuke with mediam porosiiy, and will 
give a quick inteoBe beat. No. 2 is Btiong coke, more dense, nnd will 
give a steady continaed beat aod support a beavier burden of iron. 

Gas is largely used as a fuel in the manufacture of 
steel, and in many instances the fuel is ecouomised by 
the adoption of regenerating chambers, by pre-beating 
the blast, or by injecting steam. Gas fnmacf'3 ate also 
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a commoQ feature in brass foondry practice. It ie con- 
tended that gas is the most convenient form of fuel : it 
takes np little space, leaves no ash, and it can bo con- 
trolled macli easier than any of the solid fuels. Against 
these advantages we mast pat the drawbacks. The 
waste or melting loss of an expensive metal like brass 
is of primary importance to the brassfounder, and as 
that is increased by melting in gas fornaces, and the 
constituent metals are not so easily kept within required 
proportions, serious objections have been found in some 
quarters to gas as a fuel for melting brass. With oil 
as a fuel in crucible furnaces, air space ie necessary to 
have proper combustion, and success depends on the 
regulation of the air supply for perfect combustion. 
Where too mach air is admitted the waste of metal and 
crucibles is excessive ; with too little air the metal is 
not delivered hot enough for casting. It is essential for 
the foundryman to understand the process of combus- 
tion and the effect on metals before he can get the bast 
results from any fuel. Gases are absorbed by molten 
metal from the waste products of combustion and are 
locked up by the solidification of the metal, causing 
oxidation and forming blowholes. There is no unifor- 
mity in foundry melting methods, but it is generally 
conceded that coke gives the best results in cupola 
melting (unless we except the purest of all fuels, wood 
charcoal). Coal is well adapted for use in reverberatory 
furnaces, and ga^-bouse charcoal is the most economical 
fuel for melting in eruciblea. 
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NOTES ON METALS. 



Cast Iron. Fig-iron, the product of the blast 
furnace, is cinde cast iron. The term cast iron or 
foundry iron is always used to imply cupola iron. 
Elements other than iron in pig-iron regulate its cha- 
racter, and the composition of the iron put into the 
cupola regulates the physical properties and condition 
of the casting. There is a growing demand for pig-iron 
and castings of specified composition ; and chembtry is 
DOW doing for the iron-founder what it has already done 
for the steel-maker. The custom of buying iron by 
fracture or gtado number, is giving place to a great 
extent to the more accurate practice of selecting irons by 
chemical analyses. In many case«i, too, foundry irons are 
being mixed by chemical formulce. Since it has been 
realised that the contents of pig-iron is not revealed in 
" brand " or " grade," careful consumers have verified 
the analyses furnished by the seller, and mixed their 
iron according to the constituents present, or have 
rejected the irons as uniit for use, or have required an 
adjustment with the seller. Thus the average formula 
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for light grey iron castings contains in tha mixtttre, 
silicon, between 2 -50 and 3 "50 per cent. ; carbon, 3 to 
4 per cent. ; pbospboms, ' 6 to 1 ■ 00 per cent. ; snlpbnr, 
0'05 to O'OSO per cent.; manganese about 0*50 pei' 
cent. 

Formnlfe for other castings is a matter of calcnlation : 
for example, stove-plate work wonld require maximnm 
phoephoms, while heavy macbinery would want mini- 
mum silicon. 

Table ov Cheuioai. Guhpositioh of Liqht 
Castings (Iboh). 





(JllIliWMfor 
nmcuungs 


"*™rf J ill. 


(OMIMoreftir 
CuUngs li to a In. 




Umltt 
AUowsd. 


II 


LlmlU 
AUooed. 


!l 


Llmils 
Allowed. 


!l 


SUioon .. 
SDlphor .. 

PLosphoniB 
Combined \ 

Graphite.. 


2-45to2'65 
0-O7to0-10 
0-30 to 0-70 
0-70 to 1-00 
0-30to0'50 
Z-901o3-20 


2-55 

0-08 
0-40 
0-90 
0-40 
81. 


2-30to2-S0 

0-07 to 0-10 
0-30 to 0-70 
0-50 to 0-90 
0-30 to 0-50 
2-90toS-20 


2-40 

0-40 
0'70 
0-40 


2-lSto2'35 
008to012 
0-30 to 0-70 

0-40to0'80 
0-30to0'50 
2-90to3'20 


2-2S 

0-10 
0-40 
0-60 
0-40 
3-00 



Oeneral Remarks. The total carbon nsnally held 
by pig-iron is from 3*5 to 4*5 per cent graphitic 
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oarbon predominating. Combined carbou adds strengtb 
to castings as well as hardness. Tbe strongest castings 
are made from iron which will prodnce sound castings 
with the least amoont of silicon ; abont ' 20 per cent, of 
silicon is lost in re-melting. Silicon tip (o about 3 • 00 
per cent, softeos iron by beeping the catbon in the 
graphitic state ; 3 ' 35 per cent, sil icon in a casting, other 
Conditions being eqnal, will prodnce maximnm graphite. 
Soft iron will re-melt oftener than bard iron, but if a 
high breaking strain is required, silicon must necessarily 
be kept low. 

Silicon is the element b; which the founder makes 
hard or soft iron. The percentage necessaiy depends 
upon the amonnt of carbon present, and upon the 
balance of the composition. Dr. Edward Kirk hat 
eharacterised carbon as the true softener, and hot blast 
charcoal iron as tbe best for general casting. Man- 
gaoese produces hardness and shrinkage and also 
removes snlpbor. Phosphorus reduces shrinkage, but 
should never exceed 1 ' 00 per cent High phosphorns 
irons are adapted to delicate patterns, because such iron 
is very limpid when molten ; the castings are very 
much weakened, other things beiug uniform. Sulphur 
increases fusibility of cast iroa, but makes it sluggish 
when molten, giving rise to blowholes in castings. 
Sulphur should never exceed O'lO per cent, Silicon, 
besides being a softener, if used iu proper proportions, 
increases fluidity and fusibility. Lime or fluor-spar 
removes sulphor, and is the flux commonly used in the 
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fonndiy. The arerage proportiou of flux required is 
7 to 10 Ibe. lime to every ton of iron. Scrap in the 
mixture ia regulated by two things, viz. whether it is 
" Home " or " Foreign " scrap, and whether it ia mixed 
or selected. From 25 to 40 per cent, is a good average 
of scrap in ordinary mixtures. From 2 oz. to 5 oz. of 
aluminium to the ton of cast iron is said to produce 
soft iron by converting the combined carbon into 
graphite. 

Steel. Historically, the advancement whicti has 
been made in the manufacture of steel, is a modem 
miracle. In the year 1856 Bessemer desciibed his 
" converter " process of steel-making to the Members 
of the British Association assembled at Cheltenham. 
Following Bessemer were many who, stimulated by his 
succees, introduced other process^ of making steel, 
notably the regenerative process of Siemena New 
discoveries have been made in the manufacture and 
treatment of steel, with such phenomenal strides, that 
it has been said we are now living in the St«el Aga 
Steel is a combination of iron and carbon, in which the 
proportion of carbon is very small. It occupiesan inter- 
mediate position between east iron and wrought iron, 
and it is produced by many different processes. In tbo 
foundry there are two prominent methods of producing 
steel employed in the manufacture of castings, viz. the 
crucible and the converter. Crucible cast steel was the 
invention of Benjamin Huntsman over 160 years ago, 
and is still recognised to be the most uniform in quality, 
K 2 
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and the hardeet and most reliable steel for catting tools. 
The tough quality of the so-called malleable irou cast^ 
iogs which are made with special mixtures of iroD in 
the capola, depends altogether on the process of anneal- 
ing. There is a great craze for alloyed steels, 
Belf-hnrdening steel, desnlphurised steel, etc., but this 
does not affect the general foondry practice ia making 
castings. It has been manifested by the introdnotiou 
of alloyed steel that the metalloids contained in steel are 
confined to well-known limitations, while there is great 
latitude peimissible in the amount of purely metallic 
elements introdaced. To give an example : The 
so-called Taylor-M'bite alloyed tool steel, with patent 
specifications, calls for carbon 1'85; Ghrominm2; 
tungsten 8 ' 5 ; manganese 0*15; silicon ' 15 ; 
phosphorus 0'025; sulphur 0'03; and occasionally 
molybdenum is used. This leaves about 87 per cent, 
iron in the steel — a remarkably low proportion. 

Oeneral Remarks. The quality of steel is regu- 
lated by the absence of pbosphonts, sulphur and other 
impurities. The gram of st^sl is no indication of 
quality : hard steel shows a close fine grain, and a 
milder steel of the same quality shows a coarser grain. 
Temper means the percentage of carbon combined with 
the iron to produce steel. Carbon is the controlling 
element in steel. 

Alnminium is probably the most abundant metal, 
but the difficulties of extracting the pure metal call for 
a comparatively high selling price. The early sodium 
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reductioD m«tiioda of obtaimng alamiDium liave been 
completely supeiaeded by electiolyUc metbods. As 
sbowing the progress that has been made io tbe 
mannfactore of alumiaiam, in 1S60 the price of an 
ounce, made by the Deville process, in France, was 
78. Sd. ; to-day the cost is something like a penny. It 
is likely that almnininm will be more nsefol in com- 
bination with other metals, such as steel, magnesinm, 
copper, silver or nickel, than as a simple metaL The 
ordinary alaminium of commerce is about 99 or 99 ' 25 
per cent, pnre, the impurities being iron and silicon in 
about the following proportions: alumininm 99 '25 
percent.; silicon 0*50 per cent ; iron 0' 25 per cent. 

In casting almnininm, pour tbe metal as cold and 
as quickly ea possible. Use large sprues and cut heavy 
gates, unless on thin, delicate castings. Bam the 
moulds softly, use tbe swab sparingly and keep the 
sand as dry as practicable. Alnminiam is not as liable 
to wash away portions of tbe mould as other metals on 
account of its lightness. Yent all monlds well. 

Brass. Brass, and brassfounders' alloys have a very 
ext^nsiTO and misleading nomenclature. It is generally 
conceded that tbe terms brass and bronze distingnisb 
certain alloys of copper and zinc and copper and tin 
respectiTcly. Nerertheless, numerous bronzes (so-called) 
are made without baring any tin in their composition, 
and numerous brasses (so-called), as for example, tbe 
white anti-friction brasses, are made without zinc. In 
some districts like the Midlands, brass means a positive 
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nistaTe of copper two parts and zinc one part ; in 
others, aa the Clyde or general marine districts, it 
means a common, cheap type of metal having ike colour 
of hraas, which is used for glands, gaurda and general 
moantJDgs in marine engineering. The general public 
again characterise all metals having an approach to 
yelloTCness in colour under the general term of brass. 
There is a Standardising Bureau in the United States 
for determining the qualities of the different kinds of 
cast iron. Surely, when a simple and cheap metal like 
cast iron is treated aa a technical compound, the vast 
array of espensiYe and complex alloys which are 
handled in the brass foundry, deserve no less considera- 
tion. The need for naming thinga correctly grows 
greater every day, as anyone actively engaged in 
industrial pursuits can testify. Many nostrums we 
know are sold under high-sounding names, and many 
imitations are passed off as being equal to and 
" chemiaJly and mechanically " the same as genuine 
alloys of repute ; so that, looking at the subject from 
almost any standpoint, it would be better for all con- 
cerned if some system of designating alloys could be 
devised, even although it was on the clumsy commercial 
basis which is sometimes made a means of identifying 
commodities. Thus, " the 8ixpence-ha1^>enny brass " 
and the ninepenny gnn-metal would become fiimiliar 
terms, but also a straight means of comparison would 
be presented to the unwary or unversed purchaser. The 
proper temperature at which the various brasafoundera' 
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alloys should be cast, is also a subject vthioh deserres 
inveetigation. Tfao best heat for good reaalts is largely 
a matter of oonjectnre, and, in tlie foundry at least, 
altogether a question of practice. Heats in the sense 
of casting temperatures aie only comparative in the 
foundry. TeUow brass might justly be said to be very 
hot, while gnn-metaloj the tame temperature would be 
dull, and probably unfit for making castings. Many 
writers on alloys spenk of the " proper heat " for casting ; 
but no authority has yet ventured to fix the proper 
degree of heat for casting any of the alloys, and even if 
such a thing were done, there is the insuperable 
difficulty of the want of appliances for correctly 
determining the heat of metal in the foundry. The 
brassfounder uses a few terms and rules, which, again, 
are only comparative; for instance, he may expres 
himself thus : — Yellow brass cannot be cast too hot ; 
phosphor-bronze cannot be east too dull ; gun-metal 
should bo cast at a "nice " heat, and antifriction-metal 
should never be allowed to come to a red heat. That 
is the whole foundry practice with regard to these 
metals in a few sentences. To say more would be to 
enlarge without enlightening the subject. This is 
really a matter for the attention of some body such as 
•' The Alloys Beseaich Committee," and one upon 
which it would be of untold benefit to the foundryman 
to have some definite pronouncement. As showing the 
amount of uncertainty which surrounds this question of 
the proper beat for casting alloys, we might add that 
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we Iiave seen one man judge the heat by the heat 
imparted to the skiinmer in a giTen time; if the 
skinimet melted sood, then, if it was gon-metal or 
phoephor-broDze, the metal iras too hot. Another man 
wonld jndge the heat of the metal hy the rate at which 
it was able to disBolve a " cooler," and yet another wonld 
depend on reflected light, and shut a window or a door for 
the purpose of seeing the metal in a dimmer atmosphere. 
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Etebt foreman or foandry manager bas a cc 
mlea by wbicb be estimates tbe weigbt of castings, 
the shrinkage of metals, or the preaenre exerted on 
monlds by flnid metal. There are standard rules foi 
all of tbeee, bnt the foreman Tvho is worth bis salt 
knows that there are freqnent exceptions, and takes 
especial care to " err on the safe side " (to use a common 
ezpresaion). Many thoronghly sound and practical 
mlea, devised on this plan, hare never been formulated, 
and indeed, many of them are of such a flexible nature 
that it would be a difEcult matter to state them in cold, 
onsympatbetio and unerring figures. Every man i 
justified in working by the rule which gives the greater 
amount of satisfaction, no matter what its derivation may 
be. Thus in brass foundries, there is a rule regarding 
cruciblee which is tacitly acknowledged by observant 
moulders, viz. that all tbe metal should be poured 
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and none of it allowed to settle in the cmciblc. This is 
good practicd, and where it is not observed there is a 
noticeable increase in the percentage of " mnning " pots, 
besides extra risk and loss. Another rule which is general 
in all foundries is to use core-bozee which are a " tight 
fit " for the prints. Kules for " feeding " or " slacken- 
ing" castings, or weighting down boxes, are not so 
simple, and depend more often npon good judgment 
than npon any fixed equations or decisive theories. 
Figuring mixtures calls for a nice adjustment of different 
metals to bring about the various qualities and effects, 
and success depends altogether npon the founder having 
an accurate knowledge or estimate of the different 
grades. It is now recognised that mere mechanical 
teste or fractures are not sufficiently accurate for the 
best work, hence the reason of the new method of mix- 
ing irons by chemical analyses. A mechanical test may 
give an approximate idea of the strength, and with a 
knowledge of the shrinkage it may even give an inkling 
of the components — especially silicon — in cast iron, but 
it is at beet an awkvrard test, as the iron must first pats 
through the cupola and be melted. 

Circumference of a circle = diam. X 3'1416 ; or 
diam. x ^. 

Area of a circle = diam.' x •7854; or radius* 
X 3-1416. 

Area of an ellipee = the product of both diameters 
and -7854. 

Area of a triangle = the base multiplied by one-half 
of its height 
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Side of an equal square = diam. x 'SSSS. 
The side of a square x 1*414214 = the diameter of 
its circumscribing circle. 

The surface of a sphere = diam.* x 3-1416. 
The solidity of a sphere = diam.* x ' 5236. 
Cubic inches X '00058 = cubic ft, or cubic inches 
-r 1728 = cubic ft. 



11 . 


, X -26 


= lbs. cast iron. 


.. > 


, X -3 


= lbs. brass. 


" ' 


, X -32 

, X -286 


= lbs. copper. 
= lbs. steel. 




, X -41 


= lbs. lead. 


„ , 


, X -259 


= lbs. zinc. 


I ; 


, X -49 

, X -38 


= lbs. mercury. 
= lbs. silver. 


" ' 


, X -7 
, X -092 


= lbs. gold. 

= lbs. aluminium (pure). 




, X -097 




" Lbs.' 


mercial quality). 
, -T- 4 4- i = lbs. brass. 
, ^ 4 + ^= lbs. cast iron, 
avoirdupois X "009 = cwts. 
X -00045 = tons. 


Tons 


„ 


X 2240 =lbs. 


Square inches 
To find the weight of a 


X -007 = sq. ft. 

cubic foot of substance, multi- 


ply its specific gravity by 
inch = Bpecifio gravity x 


62-4; the weight of a cubic 
■0361. 



Rules fob CoNTZBTiKa WEtOHr or Cabt Jnoxc 
INTO Brasb. 

The weight of cast iron x 1 ■ 16 = the weight in 
brass (approximate). Another rule : weight of cast iron 
X f^ gives the quotient to be added for brass. 
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Example. Find the weight of a, plate 3 ft. sq. hy 
1| in. thick. 

36 X 36 X 1*25 = 1620 cable inchei. 
1S20 onbio inobea 1620 oDbic lnohes 

■26 (for iron) -3 for brasi 

9720 4860 lbs. ireight in bran. 

3240 = 

421-20 lbs. weight in cut iron 
2 
13)842 '40(64 -80 + 421-20 = 486 IbB. = weight In brua. 



KuLEB TO Find the Weight op Round Plates, 
Fifes, Pullet akd Wheel Hehs, bto. 

Bound Plates. 

Rule 1. — Multiply half the circumference by half 
the diameter, multiply by the thickness of metal, and 
again by • 26 for cast iron or ■ 3 for brass = weight in lbs. 

Rule 2. — Square the diameter of plate, multiply by 
'7854 for area in square inches, multiply by thickness, 
and again by ■ 3 for brass or • 26 for cast iron. 

Rule 3 (approximate). — Square diameter of plate, 
and multiply by thickness and again by ■ 2 for cast iron 
or • 24 for brass = weight in lbs. 

Pipes, Pidleg and Wheel Hems, etc 
Rule 1. — To the inner diameter add the thickness 

of metal, multiply by 3-1416 (or 3^), and the product 
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by the length of pipe ; the result is the superficial area. 
Multiply the superficial area by the thickness to get 
cubic contents in inches, and again multiply by '3 for 
brass or *26 for cast Iron for weight in Iba. 

Rule 2. —Subtract the square of the inside diameter 
from the square of the outeide, multiply by -7854 for 
the superficial area, and again multiply by the length for 
cubic inches. Then multiply by '3 for brass, or "26 for 
cast iron = lbs. 

Rule 3 (approximate). — Subtract the square of the 
inside diameter from the square of the outside diameter, 
and multiply by ' 2 for cast iron or ■ 24 for brass ; the 
result is the weight of one inch in length. 

Etample, Find the weight of a liner in brass 9 in. 
by 12 in. by i^ in. thick. 

S«ne Eumple cDionnd 
bj Rule 1, wblch a nwTa 
Bnle 3. ■cconls. 

9 is. outside di&Di.T 8 in. inside diAm. 6 ' 5 inside di&ia. 



-24for1»au 12 leDg:tb 

68 320-32 area Bq. ia. 

31 -5 thiclcneM 

4-08 Ibi , weight of one inch 160'260 eabic in. 

12 -Sforbrw* 
<i8'96 Ibt., weight of liner 
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A Yebt EiBT Method or CALCUL&nva thb Weioht 
o¥ Metals of ant Bequlab SEorioN. 

Note 1. — Always reduce any dimensions, as width, 
thickness, diameter, etc., to sixteenths of an inch. 

Note 2, — Always square any sixteenths so found, as 
1^ inches = 20 x 20 sixteenths = 400 squared. 

Note 3.— Always add to the square of the sixteenths 
the proportion given for each metal and each form of 
section. 

Note 4. — Note that the result is always the weight 
in lbs. of 100 feet run, which can be instantly pointed 
off for 1 ft. as lbs. Thus : 

432 = 100 feet run. 
42-3= 10 
4-32 = 1 



Square or Flat Sections. 

Let lbs. per 100 feet run = sixteenths wide X six- 
teenths thick. 

Add 4 of the squared number for copper. 
„ i „ „ „ steel, 

„ 1% „ „ „ cast iron. 

II xVff -t „ „ brass. 
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Example. Find the weight of a piate 3 feet square 
X 1^ inch thick. 

Diuil Hethod. 

36 in. = 576 sixteenths. 36 aide. 

IJ in. = 20 „ 36 length. 

ll.')20 „ sqnarad. 216 

5760 add for copper J. 108 

17280 Iba. 100 feet ran. 1296 



518-40 lbs. 3 feet oopper. 



2592 
1296 

1620-00 onbic iaches. 
'32 for copper. 
3240 
4860 
51S-40 lbs. copper. 



A plate of the same dimensiona in caat iron would 
require -^^ to be added to the squared number, thus : 



= 14051-10 lbs. per 100 ft. nm. 
3 
421-6320 Ibt. 3 ft. oast Imc. 
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Round OT Oval Sections. 



Let lbs. 100 feet run = (diameter in Bizt«entha 
squared) : 

Add ^ of the result for steel. 
„ iV » » brass (castings). 

„ i „ „ copper „ 
Deduct jV II 11 cast iron. 

Example. Find the weight of a solid column 
12 inches by 10 feet long. 

12 inches = 192 Edxteeutha. 



38707 - 2 Iba. weight in steel per 100 ft. 
a870-72 lbs. weight of 10 ft [""•■ 



Note. — The weight of \ ipes or liners can be got in 
this way by " taking out " the weight of two cylindrical 
Bohds, one for the outside diameter and one for the core, 
and subtracting. 

For the sake of comparison we work out the above 
example by the usual method of finding the cubic inches 
X ■ 3 for brass. Thus : 
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1728 
192 



lia-0D76 



3tiH6i diam.iDBizteenthiBqiiarcd. 
3686-4 -^ ndded for briies. 

40550 ■ 4 Iba. 100 ft. ran. 



.^, t . ■ , 4055-04 lb«. 10 ft. 

120iiichoainlcustb. ^.L=^i. 

13571-7120 oDbio iDclieB. TbushonadiQWraDoeof IG lbs., 

'3 for brma. nliicb iaa mere ttiSe in the mutter 

VfiTTsTaflo ih«. "f 36 cwtB. 



Weight o? Sfub- Wheel OASn:!:os (Cast Iros). 



W = 



P»xN> 



where P = pitch in inches ; N = number of teeth ; 
B = breadth in inches ; W = weight in cwt. ; C = con- 
stant, which up to 2-in, pitch = 270 ; Irom 2 io. to 3-in. 
= 250 ; from 3-in. to 4-in. = 245. 



Appboximate Boles fob Findikg ihe WEiant of 
Wheels. 

Rule 1. — Multiply the number of teeth by the 
square of the pitch, and by the breadth of f^ice, and b^ 
■4 for the weight in lbs. cast iron. 

Rule 2. — Calcuktc the weight of wheel hem (as in 
example for pipes, etc.), double this weight, and multiply 
by 2'2 for the weight of whole wheel in lbs. cast iron. 
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Bulb fob WmaHTiKa Down Mouldi betobe 

C&STUfQ. 

"The number of square feet in the surface of mould 
multiplied by the height of flow-gates above the surface, 
and by 40 as a constant, gives the weight required to 
resist the strain in lbs. avoirdupois." — Neave. 

Table of Cokbtant Kuubebs fob FntDDta the 
Lengths of Chobdb fob DiriDiNa Cibcles. 

Rule. — Multiply the constant in the Table to the 
right of that figure which represents the number of 
parts into which you wish the cirele divided by the 
diameter of the circle in inches, and the product will be 

the length of chord required in incites. 

Example. It is required to divide a 60-inch circle 
into 11 equal parts. 



IfiUHOGO - J6b5^* indies = length of chord required. 

Note. — For decimal equivalents of fractional parts 
of an inch, see p. 197. 

* Ezunple marked in Table. 
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TaBIJI of COS8TANXS. 



K, 


COfutaut. 


No. of 


C^ 


No. of 

PuU. 


CmiWioL 


3 


80588516 


15 


■207916 


27 


■11588375 


4 


70708125 


16 


■1953125 


28 


■U1879J6 


5 


58724 


17 


■18359375 


29 


■10807291 


C 


S 


18 


■1735025 


30 


■1045833 


7 


43359375 


19 


■1640625 


31 


■10091145 


8 


3828125 


20 


■156667 


3-i 


■09765025 


9 


3118 


21 


■14908854 


33 


■09472C56 


10 


308177 


22 


■1422526 


34 


■09210573 


11 


281901' 


23 


■1300677 


35 


■08951823 


12 


25840354 


21 


■13020833 


36 


■08724 


13 


23!)1CC 


25 


■125 






11 


222 


26 


■12044270 







TiSUL FOB CONVKBTINO OdHCES IHTO DbCIHAL 

Fabtb op a PoruD. 



Oiwwi. 


Dedmil 


«.... 


Dfdmi] 


0^ 


t^dmil 


1 


■06 


6 


■37 


11 


■09 


H 


-09 


6i 


■10 


11* 


■72 


2 


■12 


7 


■43 


12 


■75 


2i 


■15 


^^ 


■4fl 


]2i 


■78 


3 


■10 


s 


■50 


IS 


■81 


31 


■22 


8i 


■53 


18* 


■84 


4 


■25 


9 


•56 


14 


■87 


*i 


■28 


fit 


■59 


14* 


■M 


5 


■31 


10 


■62 


15 


■94 


51 


■31 


lOJ 


■OS 


15* 


■97 
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Bulb fob the Weiqht of Pipes. 

D s ontiide diameter ot pipe in iuohei. 
d = Iniide diametei. 

re = iteiglit of a lineal foot of pipe in Wm, 
W = K (D* - d*). 
K = 2-45 fur oiut iron. 
= 2-64 tbr wrought irou. 
= 2-82 for bntu. 
= 3-03 for copper. 
= 3-67 forked. 

Shhinkaqb or Castikos. 
The uBual allowaQCe for each foot in length ia as 



Id large cjlinden . 




In tin 


= i 


„ imall „ 


=viV 


" copper .... 


= A 


„ beami and girders 


= 1^ 


„ biimotli . . . 


= A 


„ thick braiB . . 


= A 


„ ca*t-lroD pipes 


= i 


„ thin „ . . 




„ alamiainm . . 


= if 




= A 


„ Delta meUl . . 


= A 


„ lead .... 


= A 


„ gun-melal (in D in.) 


= i 



Baueh's Dbill Tebt fob Hakiiness of Meialb.* 

{Average of 100 tests with each metal.) 
Showing the revolutions required in boring exactly 
J inch of metal, using a % inch twist drill, the pressure 



on the drill being 1 
tions per minute. 



I.ead(pig) . 
Pewter . . 
"■A" Babbitt 
"B» „ 
AnliDUliy lend 
Stetootype nteta 
Tin (block) . 
Tin (S per cent. pboapL< 
"C" Babbitt (hi - 



bs., and running at 350 revolu- 



Zino 70 

AlatnlDJam 89 

AntimoDf 106 

Copper (ingiit) . . , .160 
Fhosi^or-brouze (while) . 164 
Haidbranze(SS-12) . . 244 
Phosphor-bronie (red) . . Z5S 
Wrought iron . , 400-600 
CMtiwn. . . . 200-70* 



* The Vimndrji, Augn»t 1901. 
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Rules fob CosvERTma Pbioes per ton, cwt. and lb. 

into prices per lb., cwt. and ion, and vice versa. 

EULE 1. — At any price per lb., to find sliUlingH per 
cwt. or £ per ton, multiply the price in pence per lb. 

EuLE 2. — At any £. per ton, or shillings per cwt., 
to find the price per lb., multiply £ per ton o 

per cwt. by — ■ 



Deodul Equivalents of FaAcnONAL Fabts of 
AN Inch. 



tkoi 


DwUnsto. 


turn 


DKlm.].. 


Free 
tloiu. 


DedDuk. 


Fnc 
tkdu. 


0,1.,.,. 


& 


0-01M25 


a 


0-263625 


i! 


0-615625 


11 


0'765G25 


A 


0-03125 


A 


0-28125 


!I 


0-53125 


u 


0-78123 


A 


0-04687iS 


U 


0-290875 


1! 


0-546S75 


li 


0-796875 
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Soapatone . 


. 2T. 


Charooal 


0-86 


Wfti . . . 


. 0-97 


Coal . . . 


1-37 


Wood, Beech 


. 0-75 


Cofce . . . 


0-5to0-8 


„ Pine . 


0-*7 


Core gom 


1-15 


„ Oak . 


0-62 


Fluor-apnr . 


315 


„ Ebony 


1-19 


Graphite . 


1-8 to 2-33 


Cork . . . 


. 02t 


LimeBtoiie . 


2-5D 


Fir . . , 


0-56 


Mica . . . 


2-78 to 3-15 


Mahogany , 


0-8 


Sand . . . 


l-9to2'5 


Clay. . . 


2-0 



To Contest Degrees Cestiobade into Degkees 
Fahrenheit. 



Let P = No. of (tegrees FahrHnheit 
C — No. oC degrees Centigrade. 



F = ^C + 32, 


ana ciea ter 


a C 


= -CF-32) 


Freezing point, or 32° Fahr. = 
Boiling point, or 212= Fahr. = 
1= Fahr. = 0-55G Centigrade. 


Zero 
100" 


in Centigrade 



Wemht op Castings by Weight of Patterns. 

Weight of Pattern, White Pine x 16 = Weight in Oast Iron. 

., „ X 17 = „ Malleable Iron. 

xl7-3= „ Steel. 
(I „ X 1 8 = ,. Copper, 

x25 = „ Lead. 



In general praalic< 
times is taken as the 
or gun-metnL 



the neigbt of pine patlem multiplied lirenty 
mean weight of casting and mnnera in brass 
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Weight of Cast-Ibon Balls. 

Itule : (diani.lD^ inches)' ^ j., = -w ,veight i.i lbs. 
Or, ^_£L"'«^»>?.»l»Ji'L"?' X 1-1 = W weight in lb.. 

A aqnare foot of cart iron 1 inch thick nei^hi 37^ lbs. To find 
what a square foot of any albcr thickness nil! weigh, multiply 
8T'S bj the thickness in iuebes or fractions of nn ioch. 

SuLB roB Caubeb IK Patterns liable to proddce 

DlSTOBTED CaBTINGS. 

Cumber equaU half tho contmotion allownnce Owe"I). """i i" 
Bet in the opposite direction fr^tm the bend in distorted costing. 

Bdlb tob SHBiNEiKa Bbass Likers ok Tail Shatxb. 

Bore the liner j'^th per foot dium. smiiller than the flnished aise 
of the shnit upon which it iB to be shmnk. 
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, NOTES ON TEST BARS. 



The teat bars desirable for ordicary castriron work ar& 
as follows : — 

Transverse Strength. Bar 1 incb by 1 ioch by 14 
inchea — Tliia bar Bbould be broken with 12 inches 
between supports and load in centre. It ia useful 
chiefiy for the information it gives as to the elasticity 
of the metal ; hence, a means should be provided for 
not only ascertaining its deflection under breaking 
load, but the maximnm load it will carry with deflec- 
tion and return to its origiDal straightness. A metal 
which ia close-grained and firm, with high elasticity, 
may be more valoable than another whose ultimate 
tensile strength is higher, but whoso elasticity is of 
low degree. 

Tensile Strength. Bar 14 inches long, IJ inches in 
diameter at ends, with area reduced at centre, prefer- 
ably to 1 square inch or 1^ inch dinmeter, — Where 
diameter is 1 inch, the machine reading most be 
divided by -7854 to got tensile strength per square 



D,g,t,.?<i I,, Google 
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inch. These bars may be tested with the stin of the 
metal on them, and, if desired, other bars of the same 
section may be turned down from 3-inch diameter bar 
to get strength of the metal at the heart of the bar. 

Fracture. Bar 4 inches by 6 inches by 1 inch, — 
This bar or plate to be cast with the 6-inch edge 
against a chill. The test break ia made through the 
chill, and the fracture gives the depth of chill and 
nature of iron. The influence of the metalloids — 
notably manganese and sulphur — may be judged 1^ 
the depth of the chill. It may be in general empha- 
sised here, hotrever, that gradation by fracture is only 
a comparative test, as the effect of the metalloids is 
bound by their action on the relation of the carbon to 
the iron, increaang or decreasing the affinity of these 
two for each other. 

Sdidiiy and Homogeneily. Angle bar, 2^ inches 
by 2} inches by 1 inch by 6 inches. — This bar is 
supposed, the extreme conditions which eitst in a 
flanged casting, the corner being sharp. 'J'he t«st 
break is made by splitting through the comer, when 
the tendency to segregation, the formation of pockets, 
and the general nature of the fracture may be notei}. 

Shrinlcage. Bar, 8 feet long. — The shrinkage per 
foot is beet determined by a bar this length, although 
a square bar, 1 inch by 1 inch by 12 inches, with ends 
cast against a chill, answers the same purpose. 

The Drop Teat is sometimes substituted for the 
usual tensile test. The following description, by 
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NOTES OIT TEST BARS. 213 

Mr. W. G, Scott, of a machine, and the method of 
carrying ont the test, appeared in The Foundry, 
August 1901. 

" Oar drop test machine la boilt on the principle of 
a pile-driver, with two npright posts 12 inches apart. 

A frame 12 inches wide and IS inches long, elides 
lip and down between the upright posts ; on the lower 
end of this frame is attached tho iron striking block 
made in the shape of a wedge with an oral hardened 
steel iaee 4 inch wide. 

The frame and parts weigh 10 kilos, or about 22 
lb. The frame or weight b puiled np to a certain 
height and then automatically released by means of a 
suitable trip. A fall of I inch is equivalent to 22 inch-lb. , 
a 2-iDch drop is equivalent to 44 inch-lb., and a drop of 
12 inches is calculated as 264 incA-Ib. or 2.2foot-lh. 

With a l-iuch-sqnare test bar placed on supports 
12 inches apart, we start with a S-inch drop, and 
increase the height of tUe fall or drop by 1 inch each 
time until the bar la broken. 

For example, we may illustrate the method on 
paper as follows : 

rirat drop (1 blow) 3-iD. GUI .. 
Second drop (2 blonB) 4-iD. fall .. 
Third drop (3 blowB) 5-ia. fall .. 
Fourth drop (4 blowfl)6-iD. full.. 
Fifth drop (5 blo«B) 7-ia. fall .. 
ToUl, 23-iii. fall.. 

This would be reported as 5 blows, a total fall of 
25 inches, and equivalent to 550 inch-lb. 
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Tliis is oar method of making the drop test, bnt it 
does not necessarily follow tliat it is the best method ; 
some expeiimeDters prefer a given height for the drop 
and repeat the fall nntil rapture occore, in which CBse 
the number of hloics is the main feature. 

Castings in actual service are generally subjected 
to shock, consequently it seems to us that more 
attention should be given the drop test method of 
determining the strength. 

It has been found from nnmerons experiments that 
a square test bar having a tensile strength of, say 
24,000 lb., will have a transverse strength of about 
2,400 lb., and a shock resiitance of 240 inch-lb." 

Chill. — The chilling properties of cast iron are 
determined in several ways. 

In order to get the exact measurement, it is better 
to get a print from an etching in the following manner. 

Grind off one side of the chilled end of the bar, 
nsing an emery wheel or grindstone, then polish with 
flour of emery to remove scratches. Wosh the polished 
surface with weak ammonia and then with clear water 
to remove the grease, etc., after which place in an 
etching solntion for about 15 minates. 

The etching solntion is made by pouring 3 flnid 
oz. of strong snlphnric acid into 9 Quid oz. of distilled 
water, then adding I fluid oz. of strong mnriatic acid. 

Make the mixture in an earthenware jar, as the 
heat of the mixture will be liable to break a glass 
vessel. 
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Never pour the water into (he acid, but add the 
enlphnric acid slowly in a thin stream and stir well. 

When the piece is well etched, rinse in clear water, 
then wipe dry. 

With a printer's roller gire the face of the etching 
a coat of ink, then hy means of a letter press or hy 
bearing down hard with the hand, yon can get a print 
showing the chill. 

Below is an exact reprodaction of an etching show- 
ing tho chill on a test bar. 
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CAST-IEON SCKAP. 



Its Yu.ce a.nd Classific&tioh. 

The fullowing classification of Bcrap is suggested, 
eacb pile to be carefully separated in the yard. 

1. Stove Plate. — Bicb ia silicon, carbon and phca- 
phorns. Its chief objection is the great amount of 
oxide which collects on its surface in proportion to 
weight 

2. Agricultural Machinery. — Equally as rich in 
carbon as No, I, but nol; bo high in silicon and phos- 
phorus. 

3. Light Machinerij. — Not so high m silicon and 
phosphorus, bnt about a medium between extremes. 

4. Heavy Machinery. — This consists of heayy 
gearing, housings, rolls, etc. ; low in silicon and phos- 
phoms, bnt rich in carbon. 

5. Fire Bars, Furnace Plates. — Castings that haye 
been exposed to heat. This is tlie lowest grade of 
scrap iron, having been depleted of most of its life- 
gimg properties. 
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Silicon is recognised aa the element which piodoces 
soft iron with low Bhrinkage. As a guide in making 
up mixtnrea, 

Stove plate somp may be reckoned to coataln 2*75 SilinoD 
Ordinaiy uachmery scrap „ „ 2*00 „ 

Heavy „ „ „ „ 1-75 ,. 

In these days of cheap castings, a pig-iron which 
will perform the functions of a good scrap-carrier is 
essentia). 

From 25 per cent, to 40 per cent, scrap is a good 
average for general work. 

In calculating mixtures, allowance should be made 
for Tariations in melting, thus : 

8ilicoa nay be teckoaed to lose about . . ' 25 per cont. 

Manganese „ „ ., „ .. '20 „ 

Sulphur „ „ iiicrofiBe„ .. -M 

PLoBphoroB „ „ « „ .- -005 „ 

Total Carbon ,, » a£ Btntiouttry. 

Although it may either lose or gain, according to 
the speed and conditions of melting. 
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SHOP EECEIPTS. 



To prevent damp sand from sticking to wood or metal 

patterns, dust on lycopoiliaiii. 
To free brass from iron turnmgs, salt them well, 

moislen thoroughly, and after a few da;s wash 

with rnnning water. 
To take the temper ont of cast steel for turning, make 

it a dark cherry ted, and bed in dry lime. 
To melt steel or wrought iron turnings and improve 

cast iron, pnt from 12 per cent, to 20 per cent, of 

the capacity of the ladle into the bottom, making 

sure that the turnings are dry, and pour good 

hot iron in by tapping the cupola. 
IMixture for tough or hydraulic cast iron : grey iron, 

No. 3 pig, 32 cwt. ; steel (boiler-plate pnnchings, 

test pieces, etc.), 18 cwt., divided into five equal 

charges^ 
Core compound, used in steel and brass foundries : 

1 quart linseed oil to 2 bushels sand. 
Facing for steel castings : i parts black sand ; 1 part 
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■white sand; J part fireclay; i part cliloride of 
ammonia. 'J'he hot metal coming in contact with 
the facing, decomposes the chloride and forms a 
gas, -which in its nascent state cleans the face of 
the castings. 

To liren dnll iron and prevent shrink holes, drop a 
small piece of dri/ zinc into the ladle. Aluminium 
has a similar offect. - 

Gore sand mixture for intricate castings : 6 qnarts fine 
lake or silica sand, I qnart flour, ^ pint linseed 
oil. 

Flux for welding copper : boracio acid 2 parts, phos- 
phate of soda 1 part; mis. Heat the copper 
pieces in a flame or gas jet, where they will nob 
tonch charcoal or soUd carbon ; strew the powder 
over the surfaces at a red beat, ccntinne heating 
to welding point, then hammer. 

Alaminium can he cleaned and its mat restored by 
dipping for I^ minutes in 3 oz. of canstic potash 
or soda in a quart of water, then washing well, 
and dipping in a solution ot 3 parts nitric acid 
and 3 parts sulphuric acid {by volume). 

Delicate cores made with moistened core-gum, or good 
sea sand, tcithout vents, never blow. 

Annealing cast iron : To anneal cast iron, heat it with 
a slow charcoal fire to a dull red heat, then cover 
it over about 2 inches with fine charcoal, then 
with ashes ; let it lie until cold. Hard cnst iron 
can be softened enough In this way to be filed or 
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drilled. This process will be extremely usefal to 
itOQfoundera, as by this means there will be a 
great aaviog of expense in mabicg new patterns. 
To moke a casting of precisely the same size of a 
broken costing withont the original patterns, put 
the pieceeof broken casting togetberand mould them 
nnd cast &om this monld. Then anneal it as above 
described. It will expand to the original size of the 
pattern and there remain in that expanded state. 

To harden cast iron : Many times it ia very convenient 
to make an article of cast iron that needs to be 
finished, and which should be very hard. Cast 
iron can be hardened aa easily as eteel, and to 
such a degree of hardness that a file will not 
touch it. Take j^ pint of vitriol ; 1 peck of com- 
mon salt ; I lb. saltpetre ; 2 lb. alum ; ^ lb. pmsaic 
potash ; ^ Ih. cyanide of potash ; all to be dissolved 
in 10 gallons of soft water. Be sure that all the 
articlci are dissolved. Heat the iron to a cherry 
red and dip it in the solution. If the article needs 
to be very bard, heat and dip the second and even 
the third time. 

For bums, the famann carron oil ia a specific which 
should always be at hand in the foundry. Equal 
parts of linseed oil and lime-wator make a soothing 
dressing; but for killing pain and taking the heat 
out of burns there ia nothing to equal dilute 
picric acid. It acts like magic. Dissolve 1 oz. 
in a quart of water. 
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Fnraace linttig is a i&i with many fonndrymen. Ground 
gaaister is the Btandard Bobstance employed. Two 
parts fireclay, 1 part ground firebrick and 2 parts 
old crucible (ground), is an excellent mixture for 
this purposa 

A rustleas coating for steel is a solntion of white n-ax 
in benzene, applied with a camel-hair brush. 
When the film of wax hardens, the bnlk of it is 
wiped off with a chamois leather, just sufficient 
remaining to prevent rust. 

A quick method of breaking up large castings is as 
follows: Take, for example, the case where old 
and heavy machinery has to be pulled out, and 
where, very often, the parts are so corroded that 
they cannot be detached escept by breaking them. 
Tho usual method when the sledge-hammer is not 
heavy enough to break the metal, is to drill a 
number of holes, and then use a chisel or drift to 
sever the metal between each hole. Sometimes 
several inches of solid metal have to be drilled 
through before anything effective can be accom- 
plished. A better way is to drill one or two 
holes 1 inch diameter partly through the metal, 
after which partially fill them with water. Then 
take a round drift with a diameter slightly less 
than the hole, place the same in the hole, giving 
it a sharp blow, when the hydraulic pressure thus 
occasioned will split the metal readily. 

To produce a brilliant or dead black on brasswork. 
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take a J lb. of copper carbonate and dissolve in IJ 
pints water; nest get about a pint of dilnte 
ammonia, add very gently to the copper solution 
till the precipitate which is formed is te-dissoked. 
Cure must be taken not to add too much am- 
monia ; and the solution should be made in a crock 
or enamelled pan, and nsed cold. The articles to 
be blacked are previously cleaned in the ordinary 
acids. 

To ascertain bow many bushels of coke are Te<inired 
for a bed for a cupola, divide the cnbic inches in 
the space to be filled (measoring from the sand 
bottom to the desired height above the tuyeres, 
say 20 inches) by the cnbic inches in a bnshel of 
coke. The average bushel of coke numbers 2200 
cubic inches. 

Cement for stopping boles In castings : Sulphor, 1 part ; 
sal-ammoniac, 2 parts ; iron filings, 80 parta. 
Triturate and mis into a paste. 

Another: Iron filings, 15 parts ; sal-ammoniac, 2 parte; 
sulphur, 1 part ; Portland cement, 2 parts. Mix 
no more than can be used immediately. 

Hand-made loam : Fire-sand, 7 parts ; moulding-sand, 
2 parts ; horse manure, 1^ parts. Mix with thick 
clay-water. 

"A new Method of Repairing Brass Furnaces. — The 
rebuilding or relining of brass furnaces is not the 
big job it once was. Most of the up-to-date 
foondries have " caisson furnaces " which only 
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require reliuing occasiomtlly. Some firms, in- 
etend of using bricks for this purpose, get fire- 
clay liners made in one piece, to slip into the 
casing. Bat an idea struct ns as a good way of 
using op old material. A plug was made with a 
hole throngh it to allow an eye-bolt to pass (an 
old liner pattern would do). When the casing 
was stripped this was set in position, and a plate 
large enough to cover the bottom of the furnace 
fastened to it from below. The space between 
the casing and the plug was then filled up with a 
mixture of fireclay and broken firebricks, made 
like concrete; this was rammed np and allowed 
to set The result was a lining equal in wear 
to the best firebrick." — Feilden's Magazine, July 
1902. 

Core sand mixtnre (American) : Silica moulding sand, 
3 parts ; cotton seed meal, 1 part ; pulverised rosin, 
^ part. Mix with water to the same dampness as 
moulding sand. Cores made with this mixture 
will neither sag nor blow. 

Loam mixtnre for heavy brass castings : Sharp sand or 
fine gravel, 6 parts ; rock sand, 1 part. Mix with 
thick clay-water, then mill or cut on a slab for 20 
minutes, or till it becomes adhesive. The same 
mixture, with 1 part horse droppings added, is 
snitable for cast iron. 

To obtain a core model of regular thickness : Make a 
sand mould &om the casting or pattern ; melt 
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Baflicieot sulptnr to fill it. Cast upon end, and 
have a riser about the diameter of the largest part 
of the casting. Watch the Biilphnr setting in the 
riser, and when the de^red thickness has set, tnrn 
the mould upside down and empty the remaining 
liquid snlphnr out. Into the shell of snlphur left 
in the mould, pour plaster of Paris. When set, 
open the mould, and crack off the snlpbar thick- 
ness from the plaster core model. 

To extract a rusty screw from a pattern : Flatten one 
end of a piece of bar iron ; make it red hot, and 
expand the screw by placing it on the head. In a 
few mtnutea the screw can be drawn with the 
Bcrew-driver. 

Waterproof glue for patterns : A glue that will with- 
stand damp can be made by making ordinary glno 
with linseed oil, instead of water. Boihng 1 lb. 
of glue in 2 quarts of skimmed milk also does well. 
The best of all waterproof glues is got by cut- 
ting 1 oz. of indiambber into threads with a wet 
knife, putting this into a wide-mouthed picUe 
bottle, and filling up with either benzine or naph- 
tha, loosely corking the bottle, and letting it stand 
in a warm place away from flame notil melted in 
a week or ten days. Shake occasionally. Thin 
with benzine; thicken with rubber. 

Sea coal facing : Sand mixtures average, according to 
weight of castings : sea coal, 8 per cent to 12 per 
cent, added to half old and half new sand. 
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Cupola daabing: Equal parts kaolin and rock sand, 
mixed with clay-waeh, forms an excellent danbing 
material. Gronnd firebrick or old oupola blocks, 
mixed with fireclay or old cmcibles (gronnd), 
make the best cnpola danb known. 

Dry sawdust makes a splendid flux for Babbitt metal. 

To keep the sand from clogging a metal pattern, give 
it a coat of beeswax, or wash it over with keroeine 
immediately before nsing. Sal-ammoniac acts in 
the same way on brass patterns. 

One ton of fireclay should be sufficient to Uy 3000 
ordinaiy bricks. 

A 9-incli brick weighs 7 lb. 

One cubic foot of wall reqnires 17 9-inch bricks ; 
1 cubic yard reqaires 460. Where keys, wedges 
and other shapes are nsed, add 10 per cent, in 
estimating the number required. 
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